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BEAR CREEK PROJECT- WASTE MANAGEMENT INVOLVEMENT 

WITCO (CROMPTON) 

IDENTIFICATION OF DISPOSAL UNITS 

Lagoon# 1 and Lagoon #2 aka AOC 1 and AOC 2; identified as ~ 1 and ~ 2 on Figure 9. 

(Drawing 136015-D12, Potential Areas of Concern, updated 2/19/99, located in 

Preliminary Remedial Investigation for Witco Corp. prepared by ESC January 27, 
1999.) 

TYPE OF MATERIAL DISPOSED/ TIME PERIOD 

Settling basin for wastewater treatment system. Generated approx. 2000 tons of heavy 

organic material sludge per year, but included some light end petroleum hydrocarbons. 
Operated 1950's to 1985. 

KNOWN GROUNDWATER RELEASES 

There have been no documented or apparent releases to groundwater for this AOC since 

closure and commencement of monitoring for this unit. 

GROUNDWATER MONITORING (PARAMETERS AND TIME OF 
MONITORING, STATUS OF WELLS 

Wells 960, 952, 953, 954 are presently monitored on a quarterly basis and have been 

since closure. Wells 952, 953 and 954 are the downgradient wells for this AOC. 

Indicator parameters monitored are ph, specific conductance, TOC and TOX on a 

quarterly basis. Annual analyses for groundwater quality parameters include iron, 

manganese, sodium, chlorides, sulfates and phenolics for this AOC. 

HOW WERE UNITS CLOSED/ POST-CLOSURE REQUIREMENTS 

Closed in 1989 under consent order with DEP. Waste was excavated to bedrock. Four 

groundwater monitoring wells were installed as part of post-closure care program. 
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IDENTIFICATION OF DISPOSAL UNITS 

Lagoon# 4; AOC #3, identified as 1::t. 3 on Figure 9. 

TYPE OF MATERIAL DISPOSED/ TIME PERIOD 

Unlined earthen basin used to store oily waxes and slightly viscous semisolids from 
unknown period until1961. Lagoon contained 4,000 to 6,000 cubic yards of sludge. 

KNOWN GROUNDWATER RELEASES 

Documented release to groundwater has occurred at Well 904 with detection of Benzene 
at 690ug/l in December of 1998 with Act 2 MSC listed at Sug/1. Additionally, Arsenic 
was detected at .133mgll with an Act 2 MSC of .05mg/l. Lead was detected at .047mgll 
with the Act 2 MSC at .005mgll. Arsenic and lead appear to be somewhat consistent 
with background numbers. 

GROUNDWATER MONITORING (PARAMETERS AND TIME OF 
MONITORING, STATUS OF WELLS 

Wells 901, 902, 903, 904 are presently monitored on a quarterly basis and have been 
since closure. Wells 902, 903, 904 are the downgradient wells for this AOC. Indicator 
parameters monitored are pH, specific conductance, TOC, with iron, chlorides, and 
sulfates. Wells 17, 18 and 19 were recently installed for additional monitoring for 
AOC-8. 

HOW WERE UNITS CLOSED/ POST-CLOSURE REQUIREMENTS 

Solidified in 1980 with flyash in place and covered with synthetic cap in 1988 under 
consent order with DEP. 
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IDENTIFICATION OF DISPOSAL UNITS 

Inactive Landfill (Location No. 1 ), AOC 4, identified as fl. 4 on Figure 9 · 

TYPE OF MATERIAL DISPOSED/ TIME PERIOD 

Eight acres at top of watershed. Received a wide variety of plant wastes, including plant 
rubble, solid waste from production processes, and wastewater treatment sludge. 
Initiation of operation period unknown; concluded in 1985. Maybe some soils from AOC 
16 in 1982. Specific process waste would include: coke fines, clarifier bottoms, calcinate 
filter cake, separator solids, hydrocarbon contaminated soil, oily sludges, bauxite, flyash 

and spent carbon filter media. 

KNOWN GROUNDWATER RELEASES 

It was noted in the Preliminary Remedial Investigation Report prepared by 
Environmental Strategies Corp. and dated January 27,1999, that a 1993 RF A Summary 
concluded that groundwater beneath this unit was impacted. However, review of 
analytical data in Waste Management files since closure indicates no docwnented or 
apparent releases to groundwater for this AOC. 

GROUNDWATER MONITORING (PARAMETERS AND TIME OF 
MONITORING), STATUS OF WELLS 

Wells OW-l, OW-2, OW-3, OW-4, OW-5, OW-6, W-1 and W-2 are presently monitored 
on a quarterly basis and have been since closure. Wells OW-2, OW-3, OW-4 and W-2 
are the downgradient wells for this AOC. The indicator parameters monitored are pH 
specific conductance, TOC and TOX. ' 

HOW WERE UNITS CLOSED/ POST-CLOSURE REQUIREMENTS 

Closed i~ 1991 under consent order with DEP by capping with a synthetic cap and 
revegetattng the area. 
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IDENTIFICATION OF DISPOSAL UNITS 

Temporary Landfill; AOC #5, identified as tJ. 4 on Figure 9. 

TYPE OF MATERIAL DISPOSED/TIME PERIOD 

Approximately 1.5 acre landfill created as a result of DEP order to cease using inactive 

landfill (AOC 4). Operated between 1985 and 1990. Used for disposal ofbarinate and 

calcinate filter cake, spent bauxite filter media, and API separator sludge until permit for 

residual was landfill was granted in 1990. 

KNOWN GROUNDWATER RELEASES 

Groundwater monitoring for the Temporary Landfill (AOC- 5) would be the same as the 

report for the Inactive Landfill (AOC- 4). 

GROUNDWATER MONITORING (PARAMETERS AND TIME OF 

MONITORING), STATUS OF WELLS 

No additional wells were added to monitor groundwater at the Temporary Landfill 

(AOC- 5). Two additional wells completed, MR-30 and MW-29, in October of2001 for 

the Environmental Clean-up Program. There is no analytical data for the additional wells 

in the Waste Management files. 

HOW WERE UNITS CLOSED/POST -CLOSURE REQUIREMENTS 

Landfill consisted of a plastic liner placed over inactive landfill unit, storm water 

diversion ditches, and leachate collection system. Closed in 1991 under consent order 

with DEP. All wastes moved to residual waste landfill. 
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IDENTIFICATION OF DISPOSAL UNITS 

Fire training pit; AOC 7, identified as~ 7 on Figure 9. 

TYPE OF MATERIAL DISPOSED/ TIME PERIOD 

Diked area, measuring approximately 20 feet in diameter, used for fire fighting training 

sessions. Slop oils and naphtha were used as ignition sources. Located in same area as 

AOC #6 (Inert Materials Storage Area). Period of operation unknown until closed in 

1991. 

KNOWN GROUNDWATER RELEASES 

There are no documented or apparent releases to groundwater for this AOC. Monitoring 

for the Fire Training Pit (AOC- 7) would be the same as the report for the Inactive 

Landfill (AOC- 4). 

GROUNDWATER MONITORING (PARAMETERS AND TIME OF 

MONITORING), STATUS OF WELLS 

Wells MW-29, OW- 4 and OW- 6 could serve to monitor this small area. Well MW-29 

is a new ECP well with no analytical infonnation in the files. Wells OW-4 and OW-6 are 

monitored quarterly for indicator parameters and are utilized to monitor the Inactive 

Landfill (AOC-4). 

HOW WERE UNITS CLOSED/ POST-CLOSURE REQUIREMENTS 

The fire-training pit was closed by filling it in with soil and covered with a synthetic cap 

as part of the closure activities associated with AOC 4. 
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IDENTIFICATION OF DISPOSAL UNITS 

Inert Materials Storage Area; AOC #6, identified as /l 6 on Figure 9. 

TYPE OF MATERIAL DISPOSEDffiME PERIOD 

Area measured approximately 2 to 3 acres and was used to store scrap metal, fan tanks, 

retorts, pipes, drums, machinery and other materials. Materials were stored on the 
ground surface. Operation period is unknown until closed under consent order with DEP 
in 1991. 

KNOWN GROUNDWATER RELEASES 

There are no documented or apparent releases to groundwater for this AOC. 

GROUNDWATER MONITORING (PARAMETERS AND TIME OF 

MONITORING), STATUS OF WELLS 

Monitoring for this AOC would be the same as the report for Inactive Landfill (AOC-4). 

HOW WERE UNITS CLOSED/POST-CLOSURE REQUIREMENTS 

Materials were removed . 
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IDENTIFICATION OF DISPOSAL UNITS 

Lagoon No. 3; AOC #8, identified as d 8 on Figure 9. OVERSITE BY ECP 

TYPE OF MATERIAL DISPOSED/ TIME PERIOD 

Lagoon measured 160 feet by 175 feet and was located north of Lagoon #4 (AOC #3 ). 

Used to store acidified oil sludge in the early 1930's; may have been connected to 

acidified oil sludge lagoon (AOC # 15). Identification of wastes stored from the 

mid-1930's until 1968 is unknown. After 1968, the lagoon was used to store alum-lime 

sludge from the neutralization tank of the wastewater treatment system. The unit was 

dredged periodically and the material placed in the fonner landfill (AOC #9) 

KNOWN ROUNDWATER RELEASES 

(Same area and report for Lagoon# 4; AOC # 3) 

Well 904 had detection for Benzene at 690 ug/1 in December 1998 with Act 2 MSC of 

5ugll. Arsenic was detected at .133 mg/1 with Act 2 MSC of .05 mg/1. Lead was 
detected at .047 mg/1 with Act 2 MSC at .005mg/l. Arsenic and lead appear to be 
consistent with background numbers. 

GROUNDWATER MONITORING (PARAMETERS AND TIME OF 
MONITORING), STATUS OF WELLS 

Wells 901, 902, 903, 904 are presently monitored on a quarterly basis and have been 

since closure. The indicator parameters monitored are pH, specific conductance, TOC, 

with iron, chlorides and sulfates. Wells 17, 18, 19, were installed for additional 

monitoring to AOC #8. No analytical data is available for the new wells required by the 

ECP Program. 

HOW WERE UNITS CLOSED/ POST-CLOSURE REQUIREMENTS 

Closed in 1984-85 under DEP oversight; facility stabilized sludge in-place with cement 

kiln dust and excavated the mixture and placed it into the inactive landfill (AOC #4) 
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IDENTIFICATION OF DISPOSAL UNITS 

Wemco Float Disposal Area: AOC #17, identified as 0 17 on Figure 9. 

TYPE OF MATERIAL DISPOSED/ TIME PERIOD 

. Three excavated trenches were used to dispose of Lagoon # 1 and #2 bottom 
sediments, material from the bottom of two process wastewater plant equalization tanks 
(Tank Nos. 775 and 776), and Induced Air Flotation sludge (Wemco Float). 

Material dredged from the bottom of Lagoons 1 and 2 primarily contained 
petroleum coke fines and barium sulfate. The coke fines were generated during the 
conversion of acid sludge to petroleum coke. The acid sludge originated from the 
sulfuric acid treatment of lubricating base oil to manufacture food grade white oil. A 
barinate process used to manufacture a lubricating oil additive generated barium sulfate. 
The material from tank nos. 775 and 776 contained sulfonated petroleum hydrocarbons 
including calcium, barium, and sodium petroleum sulfonate originating at several facility 
process sumps. 

Wemco Float is a material consisting of polymerized organic material (neutral oil 
and grease) generated by a wastewater treatment process known as the Wemco Process. 
This process involved the addition of an amine based cationic polymer to wastewater that 
formed a surface layer that was recovered from the wastewater. 

Most sludge was stabilized with soil and flyash. Disposal occurred from 
approximately 1978 to 1982 making the units eligible for closure under the applicable 
requirements of the PA Residual Waste Management Regulations. After 1982 the 
Wemco Float was burned in onsite boilers as fuel. Similar materials were placed into pits 
in areas 17 A and 18 that were closed under the direction of the ECS. The difference 
being that there were records of waste being disposed prior to September 1980. 

KNOWNGROUNDWATER RELEASES 

Wells sampled in January 1999 for Preliminary Remedial Investigation submitted 
January 27, 1999. Benzene detected at 690 ug/1 in well 904. Arsenic detected at 0.14 
mg/1 in OW-l and 0.133 mg/1 in 904. Lead detected .at concentrations from 0.007 mg/1 to 
0.047 mg/1 in OW-l, OW-3, MW-2, MW-4, and 904. Arsenic and lead concentrations 
are consistent with regional background (OW-l) upgradient monitoring well. No 
semi-volatile organics detected. 

One sludge sample analyzed at same time. No VOCs or SVOCs were detected. 
RCRA metal results revealed arsenic at 3 mglkg, baritun at 11,700 mglkg, chromium at 
9.0 mglkg, lead at 52.6 mglkg, and mercury at 0.2 mg/kg. 

Quarterly monitoring results for Jan.-March 2002 indicate no VOC's or SVOC's 
are detected. Three secondary constituents are detected above the Act 2 MSC 's. These 
are aluminum (0.587mg/l at MW-8), iron (0.362. 3.1, and 3.93 mg/1 at MW-6, MW-8, 
and MW-10), and manganese (0.181, 1.25, and 2.66 mg/1 at MW-6, MW-8, and MW-10). 



GROUNDWATER MONITORING (PARAMETERS AND TIME OF 

MONITORING), STATUS OF WELLS 

Five monitoring wells around AOC I 7 comprise the present water quality monitoring 

~ystem. They are MW-6 (upgradient), MW-7, MW-8, MW-9, and MW-10. These were 

Installed in October 1999. Monitoring is required quarterly for these wells for VOC's, 

SVOC's and total and dissolved Act 2 metals. 

HOW WERE UNITS CLOSED/POST-CLOSURE REQUIREMENTS 

• 

A closure plan adhering to the Residual Waste Regs was received May 8, 2000 and 

approved August 7, 2000. The site was closed with a clay cap (geosyntbetic clay liner) 

installed over six inches of stone that serves as a pressure release and collection zone. A 

drainage net and 2 foot layer of soil to support vegetation is placed on top. The closure is 

complete but not certified as of May 2002 because vegetative growth and erosion 

occurred in the fall of2001 which needed to be corrected. The BWM will not certify the 

closure ifECP or HSCA wants to obtain further samples of the waxy/tarry material that is 

placed into the ditches. 
Post-closure requirements include maintenance of the vegetative cover and 

quarterly monitoring as described earlier. 
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To: mansell@state.pa.us 
cc: Paul Gotthold/R3/USEPAJUS@EPA. astainbroo@state.pa.us 

Darius Ostrauskas 

05/26/2004 03:56PM 
Subject: Crompton 

Hi Mark, 

Just checking in regarding Crompton. 

From EPA's standpoint, don't forget that, per EPA's letter of February 16, 2004 , to Crompton, EPA has 

agreed that where a report or communication regarding remediation of the facility under Act 2 is found by 

EPA to potentially be inconsistent with RCRA Corrective Action requirements, that EPA will notify 

Crompton and DEP within 60 days of receiving that report or communication. 

The only potential report or communication of interest I believe we have received since agreeing to this 

procedure is a Project Plan from Crompton dated March 5, 2004. However, we understand this is a draft 

report and that PADEP is in the process of reviewing and commenting on this Plan. In this case, we do 

not plan on reviewing the Project Plan for the purpose of identifying any inconsistencies until PADEP 

comments have been addressed and PADEP is prepared to approve the Plan under Act 2. 

Let me know if you have any thoughts on this and/or if you recommend we proceed differently. 

Thanks, 
Darius Ostrauskas 
RCRA Corrective Action 
Project Manager 
215-814-3360 
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1.0 Introduction 

This Project Plan has been prepared for the Crompton Corporation facility in Petroli~ 

Pennsylvania (Site), in accordance with the Consent Order and Agreement (COA) between the 

Commonwealth of Pennsylvani~ Department of Enviromnental Protection (PADEP), and 

Crompton, which became effective on January 6, 2004. As required in Paragraph 7 of the CO~ 

this Project Plan includes: 1) a summary of the work completed to date; 2) a scope of work to 

fully characterize the release or threatened release of regulated substances at the Site; and 3) a 

proposed schedule for submission of documents required pursuant to the Pennsylvania Land 

Recycling and Environmental Remediation Standards Act (Act 2) and 25 P A Code Chapter 250. 

The Project Plan includes a summary of the remedial investigation activities completed 

from 1998 to the present. Previous remedial investigation activities were summarized in the 

following documents submitted to P ADEP or provided in an Appendix to this document: 

• 

• 

• 

Preliminary Retnedial Investigation for Witco Corporation, Petroli~ Pennsylvania 

(ESC, 1999) 

Preliminary Conceptual Site Model and Proposed Groundwater Investigation Plan 

for Crompton Corporation, Petrolia, Pennsylvania (ESC, 2001) 

RCRA Corrective Action Environmental Indicator (EI) RCRIS Code CA725, 

Current Human Exposure Under Control (EPA, 2003; Appendix E) 

The remedial investigation activities conducted to date have been completed in 

accordance with the Act 2 regulations, applicable Act 2 technical guidelines, and in accordance 

with the following documents previously provided to P ADEP and United States Environmental 

Protection Agency (EPA) for review and comment: 

• Remedial Investigation Work Plan for CK Witco Corporation, Petrolia, 

Pennsylvania (ESC, 2000a) 

• Remedial Investigation Data Quality Objectives For CK Witco Corporation, 

Petrolia, Pennsylvania (ESC, 2000b) 

• Proposed Groundwater Investigation Plan (ESC, 2001) 

• 

-· 
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The purpose of the Project Plan is to summarize Crompton's current understanding of the 
Site based on data collected to date on regulated substances present at the Site. In addition, this 
Plan identifies activities necessary to further evaluate and address a release or threatened release 
of regulated substances at the Site. 

Section 6 of the Project Plan sets forth Crompton's approach and schedule for gathering 
additional data to complete the site characterization, conducting an exposure pathway analysis 
and possible risk assessment (human health and ecological), and submitting documents required 
pursuant to Act 2. The Project Plan is based on the mutual understanding between P ADEP and 
Crompton that the implementation of the Operable Unit 2 Public Water Supply Remedial 
Response discussed in the COA will eliminate the drinking water exposure pathway, thus, 
groundwater remediation will not be necessary to address this exposure pathway both onsite and 
offsite. 

Crompton's efforts with respect to the work completed to date and proposed activities set 

forth in Section 6 of the Project Plan are intended to satisfy the COA, Act 2, and any obligations 

that it might have for corrective action under the Resource Conservation and Recovery Act 

(RCRA). The EPA has advised Crompton that it can satisfy RCRA Corrective Action 

obligations for investigation and rexnediation at the facility under the requirements of Act 2. The 

EPA has provided Crompton with a letter, dated February 19, 2004, that documents this 

understanding with Crompton (EPA, 2004). A copy of this letter is provided in Appendix A. 

This Project Plan has been prepared to facilitate a coordinated approach to accomplish that result 

in an efficient and timely manner. 

1.1 Site Description 

Crompton owns and operates a refined oil products manufacturing facility located on 

approximately 175 acres along Route 268 in Petrolia, Butler County, Pennsylvania (Figure 1). 

The facility has been in operation for more than 1 00 years. The operational area of the facility 

occupies approximately one-third of the property and the balance of the facility is undeveloped. 

As shown on Figure 1, the majority of the facility operations are situated within the northeast 

comer of the property. 

The facility is located within an area that is primarily rural in nature, characterized by 

stnall towns and residential areas that are widely spaced. Two other industrial properties are 

-
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located within the vicinity of the Site. Indspec is immediately adjacent to the northeast comer of 
the facility, and Penreco is located to the south of the facility, across a small strip of undeveloped 
land. Indspec produces Resorcinol and Penreco produces products similar to Crompton. 
Undeveloped land and land used for strip mining surrounds the majority of the facility to the 
south, southwest, and west. There are four residential buildings located on the Crompton 
property immediately south of a reservoir and outside the former and current operational areas. 
The area immediately east of the site has few houses and is primarily undeveloped. The 
Borough of Petrolia is located to the northeast of the facility (Figure 1 ). 

The facility's primary products include white oils, petrolatums, and microcrystalline 
waxes. Many of the world's larger personal care products, cosmetic, pharmaceutical, and 
telecommunications companies rely on oil-based products produced at the Site. 

The primary standard industrial code for the facility is 2999. Current manufacturing 
processes conducted on site include hydrogenation of oils, waxes, and petrolatums; barium 
sulfonate conversion; material blending; warehousing; and distribution. Major operations areas 
of the facility are shown on Figure 2. · 

The primary raw materials used by Crompton include natural oil, natural gas, barium 
compounds, petrolatum feedstock, wax feedstock, sodium sulfonate, and methanol. The majority 
of raw materials used at the facility are stored in aboveground tanks. 

The facility currently is regulated as a large quantity generator of hazardous waste and 
operates under EPA identification number P AD004388500. Hazardous wastes generated at the 
facility include barinate filter cake and laboratory waste. The facility also maintains a RCRA 
pem1it-by-rule (PBR) exemption for its wastewater treatment system. 

Historically, 18 solid waste management units or Areas of Concetn (AOCs) were 

identified at the Site during a RCRA Facility Assessment conducted in 1987 (Figure 3). Eight of 

these AOCs were formally closed under the direction and with the approval of P ADEP (AOCs, 

1, 2, 3, 4, 5, 6, 7, and 8). Six of these units were closed under Consent Orders, one unit (AOC 3) 

was closed in accordance with P ADEP-approved closure plans, and one unit (AOC 8) was closed 

with P ADEP oversight. Because these units were closed in compliance with p ADEP 

requirements, P ADEP and EPA have agreed that no further characterization or corrective action 

of these eight areas is necessary. A summary of this position is provided in an Environmental 
• 

Strategies August 31, 1999, letter to PADEP (ESC, 1999a). A copy of this letter is provided in 
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Appendix A. This approach foxtned the basis for the Remedial Investigation (RI) Work Plan 

(Environmental Strategies, 2000) that was reviewed and commented upon by PADEP and EPA. 

The RI work plan identified 11 remaining AOCs and two fottner operational areas that 

required additional assessment in order to obtain a release of liability under Act 2 and to satisfy 

corrective action requirements under RCRA. The AOCs and operational areas identified are the 

following: 

• AOC 8 - former Lagoon No. 3 - closed by waste stabilization and removal in 

1984/85 under P ADEP oversight 

• AOC 9 - fonner land fill area - closed by the facility by removing free liquids and 

backfilling with soil and ash 

• AOC 10 - spray irrigation field - practice discontinued in 1970; the hillside was 

allowed to revegetate naturally 

• AOC 11- Impoundment No.5 -closed by the facility in 1974 by backfilling with 

soil 

• AOC 12 - fotnler lagoon area - closed by the facility in 1969 by removal of 

liquids and backfilling with soil and ash 

• AOC 13 - fotmer landfill area - closed by the facility in the early 1970s by 

backfilling with material excavated from the construction of the Hydrogenation 

Plant 

• AOC 14- former landfill area- closed by the facility at the same time and in the 

same manner as AOC 13 

• AOC 15 -acidified oil sludge lagoon- closed by the facility in 1934 when the 

acid plant was constructed above the lagoon 

• AOC 16- waste area- located under the present sulfonate plant (constructed in 

1941) 

• AOC 17 (and AOC 17 A) - Wemco float disposal area - AOC 17 closed as a 

residual waste landfill in 2000 with P ADEP acceptance of the Closure 

Certification Report on August 28, 2003 

• AOC 18 (and AOC 18A)- Lagoon Nos. 1 and 2 sludge disposal area- no longer 
.~ 

in operation 

• Area 5 - fonner Acid Plant location 
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• Area 15 - for tner Acidified Oil storage 

It should be noted that ( 1) AOC 8 and two fonner operational areas (Area 5 and 15) are 
not subject to RCRA corrective action requirements because they are not considered Solid Waste 
Management Units; and (2) AOC 17 was closed under the current Pennsylvania residual waste 
regulations. After two years of quarterly monitoring, Crompton received a release from P ADEP 
for post closure groundwater monitoring requirements at AOC 17 on June 26, 2003. A copy of 
this letter is provided in Appendix A. 

1.2 Historical Petroleum and Natural Gas Production Activities 

Environmental Strategies visited the Pennsylvania Departrnent of Conservation and 
Natural Resources (PADCNR), FA-Geologic Survey on March 13, 2001, and reviewed both the 
Parker and Chicora Quadrangles for Butler County to detennine the number of oil and gas wells 
located on the Site and in the immediate vicinity. Eight wells are located in the immediate 
vicinity of the Site (Figure 4). According to the most recent oil and gas well survey, only two 
wells are located on the facility property (019-01967 and 019-01968). According to the well 
registration fonn, both wells are oil wells, registered to Dennis N. Brown/Arthur D. Leighton. 
Environmental Strategies contacted the well owners and ascertained that the wells are currently 
operational. Crompton does not participate in the maintenance or operation of the wells and has 
not conducted oil or natural gas production operations at the facility. 

1.3 Historical Mining Activities 

Research into historical mining activities at the Crompton facility was conducted by 
Environmental Strategies, including: a meeting with Bill Winters of the P ADEP District Mining 

Operations office; a telephone conversation with Terry Eliker, safety inspector, Knox 

Pennsylvania Mining Operations; and a telephone conversation with Dan Threlfall of Chemviron 

(who previously researched mining activities at the facility). Based on information provided by 

PADEP, three active mines were noted in the area, Rosebud Mine No. 1, Rosebud Mine No.2, 

and Bear Run. The Rosebud Mine western boundary is approximately 20,000 feet east of the 

facility. The lower Kittaning Coal is mined here. There is active mining at both the No. 1 and 
~ 

No. 2 mines. The pennit was recently renewed in 1999 and is valid for approximately five years. 

ENVIRONMENTAl STRATEGIES 

-



T ECTION ON DEUVERY 

6 

No detailed inforn1ation was available from P ADEP regarding the Bear Run mine. Mr. Winter 
stated that he believes that the south branch of Bear Creek provides enough of a hydrogeologic 
divide to prohibit the flow of acid mine drainage near the Crompton facility groundwater regime. 
Also, based on a rough geologic cross section from the facility to the Rosebud mining area, the 
suatigraphy is incised by the local stream valley. 

Environmental Strategies contacted Mr. Threlfall regarding void spaces that were found 
during subsurface sampling activities at the facility. Mr. Threlfall indicated that during 
Chemviron's investigation at the site, voids also were encountered in the ''New Landfill" area at 
an approximate elevation of 1,400 feet above mean sea level (MSL). He stated that a coal seam 
exists between 1,250 and 1,300 feet MSL with a south-southwest dip. Some 3 to 4-foot voids 
due to roof collapse are present in addition to some smaller voids. Deep mining did occur in the 
area around the turn of the century, but no maps exist of the exact mining locations. This mining 
was in the '~oot zone" with very little overburden. 

Chemviron obtained infotmation from WP A mine maps that showed no deep mining 
occurred beneath the Crompton facility. Small workings were shown 0.5 mile to the north and 
southwest. Additionally, a map of mines in the Parker Quadrangle did not show any mines 
beneath the site. Mr. Threlfall reviewed files and maps at PADEP (then the Pennsylvania 
Department of Environmental Resources). No record of mining was found and it was noted by 
P ADEP that voids could be the result of small "county pits" which are small localized mining 
operations. 

Terry Eliker of P ADEP was contacted by Environmental Strategies regarding surface 
mining in the area of the Crompton facility. Ms. Eliker stated that no bonded mining activities 
were located around the facility within a one-mile radius. She indicated that there has been some 
mining in the area in the past, but these mines are no longer bonded. 

To detennine the potential locations of"county pits", Environmental Strategies reviewed 
the Coal Resources of Butler County (Dodge, 1985). In the report, the Lower and Middle 
Kittanning Coal and the Lower and Upper Freeport Coal are shown to outcrop across the facility. 
Environmental Strategies assumed that coal outcrops would be the most likely locations for 
"county pits". Figure 5 illustrates the approximate locations of the coal outcrop lines (coal 
outcrop elevations), as well as the voids encountered during subsurface investigations of the 

~ 

facility. 
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2.0 Environmental Setting 

This section describes the Site's physical characteristics, geology, and hydrogeology 

based on previous investigations and data collected during this investigation. 

2.1 Site Physical Characteristics 

The Site is located in Fairview Township and is adjacent to the Borough of Petrolia to the 

northeast; Karns City is located to the south (Figure 1). Elevation of the ground surface ranges 

from approximately 1,170 to 1,450 feet above mean sea level (MSL). The South Branch of Bear 

Creek flows from the south to the north along the eastern portion of the Site. The main portion of 

the facility is located west of the creek. 

The majority of the production facilities are located on the lower portion of the Site, with 

the exception of the Hydrogenation Plan~ which is located along the western valley slope. 

Aboveground tanks are located along the western valley slope and the creek. 

Surface water runoff from Site processing and tank farm areas are captured by either 

storm sewers and oil/water separator systems or process sewers and sumps which direct process 

and sto1n1 water to the wastewater treatment plant. Treated wastewater is discharged to the creek 

in accordance with National Pollutant Discharge Elimination System (NPDES) Petntit number 

PA 0002666. 

2.2 Site Geology 

The Site is located in the Pittsburgh Low Plateau Section of the Appalachian Plateau 

Province. Bedrock in this section is characterized by a very gentle, southwest dip, overprinted 

by gentle, northeast trending folds. The typical geomorphology of the section consists of broad, 

rolling interfluves separated by narrow, steep-walled, incised valleys (Briggs, 1999). The 

regional surface water drainage patterns are primarily dendritic. 

The Site is covered with unconsolidated material (fill and alluviaVcolluvial soils), 

underlain by sedimentary rocks of Pennsylvanian Age. Figure 6 provides a generalized 

stratigraphic column of the area. The strata dip gently southward toward the Pittsburgh

Huntington Basin. Superimposed on the gentle southerly bedrock dip, is the Petrolia Dome; the .. 
, 
• 

Site is located on the southern flank of this anticline . 
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The Glenshaw fonnation of the Conemaugh Group outcrops in the south-central portion 

of the Site. The Glenshaw is a clastic marine unit consisting of shale and claystone beneath the 

Site. The Allegheny Group, which underlies the Conemaugh Group, includes the Freeport, 

Kittanning and Clarion Fonnations. The Freeport, beneath the Site is comprised of freshwater 

sandstone, siltstone, shale/claystone, and coal. Two commercial grade coal seams (the Upper 

and Lower Freeport Coal) have been strip and deep mined along the western perimeter of the 

Site as reported by Dodge (Dodge, 1985) and observed during implementation of the closure 

plan for the inactive landfill (NUS, 1985). The Upper Kittanning Coal (1270 feet MSL) divides 

the Freeport from the Kittanning, and also represents a change to a marine facies. The 

Kittanning Fonnation is comprised predominantly of sandstone and shale. The South Branch of 

Bear Creek incises the Kittanning in the eastern portion of the Site. The Clarion Foxmation 

consists of the Kittanning and Clarion Sandstones and shale. 

Beneath the Allegheny Group is the Pottsville. Previous data collected from deep cores 

indicate that the Pottsville sequence, which can range from 50 to 250 feet in thickness, is nearly 

complete beneath the facility (approximately 200 feet thick). The Pottsville includes the 

~ Homewood, Mercer, and Connoquenessing Foxn1ations. The Homewood is comprised of 
. 

sandstone, shale, and a coal bed at approximately 955 feet MSL. Additionally, well-developed 

horizontal and vertical fractures were observed in cores collected. The Mercer consists of shales 

and sandstone; the Mercer Limestone was not observed. The Connoquenessing is comprised of 

sandstone interbedded with thin organic or silt layers. The basal surface of the Connoquenessing 

represents a disconfonnity between Pennsylvanian and Mississippian Age rocks. 

The first Mississipian Age rocks encountered beneath the Site is the Burgoon Sandstone 

(796 to 721 feet MSL ). The Burgoon Sandstone likely represents a fluvial facies. It consists of 

medium to coarse-grained white sandstone. Beneath the Burgoon is the Patton Shale ( 620 feet 

MSL) of the Huntley Mountain Formation. The Patton Shale is a greenish gray shaley 

sandstone. 

Based on boring log data prepared by others during previous investigations and by 

Environmental Strategies during investigation activities, the depth to bedrock across the Site 

ranges from 10 feet to 54 feet below ground surface (bgs ). The bedrock is overlain by alluvium 

or colluvium (clay, silt and sand) and fill material (soil and rock fragments, coke fmes, and a 
,. .... 

• 

~ variety of demolition debris). The bedrock surface generally mimics the surface topography 
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sloping toward the eroded bedrock stream valleys. Several local exceptions exist within areas 

where coke fines or demolition debris have been deposited or where cut and fill activities have 

occurred during facility construction and operation. 

Three generalized geologic cross sections were developed to depict the Site geology. The 

cross section locations are shown on Figure 7. Cross section A-A' traverses the Site in a west to 

east direction (Figure 8). The cross section shows a varying thickness of fill and unconsolidated 

deposits (sand, silt, and clay) overlying the freshwater and marine units (shale, claystone, 

siltstone, sandstone and coal) ofthe Conemaugh and Allegheny Groups. The topography slopes 

east toward the South Branch of Bear Creek. The cross section shows great diversity in bedrock 

lithology, characteristic of the Conemaugh, and Allegheny Groups. The dominant subsurface 

anthropogenic feature is the presence of an area where coke fines were historically placed. This 

area measures approximately 960 feet long and is as thick as 55 feet. Additionally, a void at a 

depth corresponding to the Middle Kittanning Coal was encounter during the advancement of 

boring D-6. No known mining of the Middle Kittannning Coal occurred in the vicinity of the 

Site. (Dodge, 1985) 

Cross section B-B' (Figure 9) traverses the Site from south to north, east of the closed 

landfill (AOC 4) and temporary landfill (AOC 5). The cross section shows varying thickness of 

fill, coke fines, and unconsolidated deposits overlying an eroded bedrock surface. The bedrock 

consists of a clastic sequence consisting of the shales, claystones, siltstones, sandstones and coals 

of the Glenshaw, Freeport and Kittanning Formations. Evidence of deep mining includes the 

presence of a 4-foot to 6-foot void at an elevation of approximately 1,340 feet MSL , which 

corresponds to the Upper Freeport Coal. The northern limits of the coke material described in 

cross section A-A' can also be seen in borings OW-3 and EB-1. 

Cross section C-C' (Figure 1 0) traverses the Site from south to north along the incised 

stream valley. The cross section shows varying thickness of fill material and unconsolidated 

deposits overlying sandstone, shale, coal and limestone of the Kittanning and Clarion 

Formations. The ground and bedrock surface elevations slope towards to the South Branch of 

Bear Creek. 

.r 
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2.3 Site Hydrogeology 

The groundwater regime beneath the Site is generally characterized by water-bearing 
zones present within unconsolidated material (soil, fill, and/or waste material), and within 
shallow, intermediate, and deep bedrock fonnations. Groundwater flow in these zones is 
controlled by the local topography, vertical infiltration, geologic structure, or mining activities. 
Groundwater elevations within the unconsolidated zone, shallow, intennediate, and deep bedrock 
aquifer systems are shown in the general Site cross sections (Figures 8, 9, and 1 0). The 
groundwater elevations were measured following borehole or monitoring well completion and, 
therefore, may not represent current groundwater conditions. Groundwater elevations calculated 
from water level measurement collected in March and October 2003 (Tables 1 and 2) provide 
accurate measurements from existing onsite wells. The October 2003 measurements (Table 2) 
were used to prepare the potentiometric maps discussed below. 

Groundwater present within unconsolidated material exists in localized perched and 
shallow unconfined aquifer conditions throughout the Site. These aquifers are formed by rainfall 
percolating through unconsolidated material or groundwater discharge from shallow bedrock 
fonnations (i.e., Freeport, Kittanning and [upper] Clarion Fonnations) along hillsides at the 
facility. Groundwater within this zone flows beneath the Site discharging to local creeks on the 
property or to the ground surface via seeps. The groundwater flow direction in this zone is 
controlled by local topography and the permeability of aquifer materials. 

Based on groundwater investigations at the facility, three relatively shallow bedrock 
fotmations (i.e., Freeport, Kittanning, and [upper] Clarion Formations) have been identified to 
represent the first continuous water-bearing zone depending on the elevation of each area of 
concern. The potentiometric surface maps for the shallow aquifer zones have been divided into 
the unconsolidated material and Freeport Fonnation, and the Kittanning and Clarion (Kittanning 
Sandstone) Formations (Figures 11 and 12). Because of the topographic relief at the Site, these 
aquifers may exist beneath certain AOCs, but not others. The groundwater investigation strategy 

developed for this Site has taken this into account. 

In general, groundwater flow in the shallow bedrock aquifers occurs along the bedrock 

interface and within bedding planes, fractures, or joints. This water-bearing zone is recharged by 

surface water infiltration and/or local losing streams. The groundwater flow direction in this 

zone is controlled by local topography and structure. Groundwater present within the shallow 
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bedrock zones is of primary interest because it is the first continuous aquifer present beneath the 

Site. Groundwater quality in this zone is known to be affected by acid mine drainage resulting 

from coal strip and deep mining activities in the area, including fottner offsite, upgradient 

activities. 

The unconsolidated material, and Freeport Founation represent the uppex xnost 

waterbearing zone across the majority of the Site. The unconsolidated material and bedrock 

fonnations that comprise this zone exist from the ground surface to approximately 1270 feet 

above MSL. Figure 11 illustrates the potentiometric surface within this waterbearing zone. 

Based on the available data, the direction of groundwater flow is expected to be towards the 

South Branch of Bear Creek. Groundwater elevations ranged from approximately 1170 to 1334 

feet above MSL. Groundwater within this aquifer is found under unconfined and semi-confined 

conditions. 

The Kittanning and [upper] Clarion (Upper Kittanning Coal, Upper Worthington 

Sandstone, Middle Kittanning Coal, Lower Worthington Sandstone, Lower Kittanning Coal and 

Kittanning Sandstone) aquifer underlies the unconsolidated and Freeport aquifer. The bedrock 

founations that comprise this zone exist from approximately 1270 to 1110 feet above MSL. 

Figure 12 illustrates the potentiometric surface within this waterbearing zone. Based on the 

available data, the direction of groundwater flow is toward the South Branch of Bear Creek and 

south. Groundwater elevations ranged from approximately 1173 to 1230 feet above MSL. This 

waterbearing zone is under semi-confined to confined conditions. Groundwater within deep 

bedrock forrnations exists within "intennediate" and "deep" aquifer waterbearing zones. The 

intennediate zone is comprised of the V anport Limestone, Clarion Coals and Sandstone, 

Brookville Coal, and the Homewood Sandstone ([lower] Clarion and Pottsville Fonnations ). 

The deep zone consists of the Connoquenessing (Pottsville Fonnation) and Burgoon Sandstones. 

Based on the results of a previous Intennediate and Deep Aquifer Study (Chemviron, 1987), the 

top of the intetmediate zone exists at an elevation of 1050 to 1075 feet above MSL and the top of 

the deep zone ranges from 871 to 855 feet above MSL. Figures 13 and 14 illustrate the 

potentiometric surface within these waterbearing zones. The direction of groundwater flow in 

the intennediate and deep zones is to the northeast and northwest, respectively. Groundwater 

elevations ranged from approximately 1172 to 1178 feet above MSL in the intermediate zone 

and 1170 to 1177 feet above MSL in the deep zone. Groundwater in these zones is under 
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confined conditions. The Chemviron study reported that vertical fractures do not provide a 

means of significant hydraulic communication between the two zones. The study also concluded 

that gxoundwater quality in these two zones was not affected by onsite surface activities or water 
quality in the shallow bedrock aquifers. 

2.4 Surface Water 

The Site is located within the Bear Creek watershed, a tributary to the Allegheny River. 

The South Branch of Bear Creek flows north roughly paralleling Route 268 through Karns City, 

Petrolia, and Bruin Borough before discharging into the Allegheny River one half mile south of 

Parker City, Annstrong County. The main stem of Bear Creek flows north to northeast across 

the northern portion of Fairview Township meeting the South Branch at Bruin. 

The South Branch of Bear Creek is classified for the following designated uses: wann 

water fish, aquatic life, water supply, and recreation. The ~main stem and unnamed tributaries of 

Bear Creek are classified for cold water fish, aquatic life, water supply, and recreation. An 

unnamed tributary to the South Branch of Bear Creek [Segment 6970 in the State Water Plan 

17C, 305(d) List of Streams and Rivers 2000] is listed as impaired from stream mile 0.85 to the 

confluence with the South Branch of Bear Creek due to acid mine drainage contributing metals. 

This tributary enters the South Branch of Bear Creek at stream mile 5.1 near Karns City, 

upstream of the facility location at stream mile 3.52. In 1998, in addition to segment 6970 as 

listed above, the main stem of the South Branch of Bear Creek (stream code 5356 at stream mile 

5.62) was listed due to acid mine drainage (metals) and industrial point source (priority organics) 

from stream mile 5.48 to the confluence with Bear Creek. 

2.5 Wetlands 

The U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory map 

(USFWS, 1973) indicated several wetlands on and adjacent to the Site (Figure 15). The onsite 

pond wetland is classified as palustrine, open water/unknown bottom, and intermittently 

exposed/petmanent (POWZ). The South Branch of Bear Creek is classified as a riverine, upper 

perennial, open water/unknown bottom, and inteunittently exposedlpennanent (R30WZ) 

wetland within the channel. Upstream of the Site, palustrine, forested, broad-leaved deciduous, 

-
ENVIRONMENTAl STRATEGIES 

I 



01\fF'LE TE' TI-llS SCCTION ON DEUVt:nY 

13 

temporarily flooded (PFOIA) wetlands occur along South Branch of Bear Creek. There were no 

wetlands identified in the AOCs by the USFWS. 

2.6 Rar~ Threatened, and Endangered Species 

Letters requesting infonnation on rare~ threatened, or endangered species on and adjacent 

to the Site were submitted to Pennsylvania Department of Conservation and Natural Resources 

and the U.S. Fish and Wildlife Service. The results of this request indicated that there were no 

rare, threatened~ or endangered species on or adjacent to the Site. Letters from these agencies are 

provided in Appendix A. 
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3.0 Environmental Media Evaluation 

Characterization of the AOCs and fonner operational areas has been conducted in 

accordance with the Rl Work Plan (ESC, 2000a). Field investigations, including soil, 

groundwater, and surface water sampling, have been conducted in phases beginning in May 2000 

through October 2003. The data collected as of the date of this Project Plan are presented and 

discussed in this section. Boring logs~ well construction diagrams, and test pit logs are provided 

in Appendix B. 

3.1 Soil 

Soil characterization activities were completed from May 2000 to April 2003. The 

surface and subsurface soil samples were collected from soil borings and test pits in AOCs 8 

through 18A and operational Areas 5 and 15. The samples were analyzed for volatile organic 

compounds (VOCs) using EPA SW-846 Method 8260, sen1ivolatile organic compounds 

(SVOCs) using EPA SW-846 Method 8270, and the Act 2 metals using EPA SW-846 6000/7000 

series methods. Select soil and waste samples also were analyzed using the Synthetic 

Precipitation Leaching Procedure (SPLP), Method 1312, solely to evaluate the potential for 

constituents present within the soil and waste to migrate to groundwater. (Crompton understands 

that Act 2 remediation standards do not apply to wastes.) 

A summary of the soil analytical data for each AOC and fonner operational area is 

presented in Tables 3 through 29. The tables are separated into surface (0 to 2 feet bgs) and 

subsurface (greater than 2 feet bgs) sample results and present only those constituents with 

concentrations above the laboratory reported detection limits. The soil sample locations are 

shown on Figures 16 through 20. 

To facilitate the evaluation of metals identified in soil samples collected from the Site, 12 

background soil samples were collected from areas of the Site where no operations are known to 

have occurred. The background samples were analyzed for arsenic, lead, and thallium using the 

same EPA methods as the soil samples described previously. A summary of the analytical data 

for the background samples is presented in Table 3. 
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The soil data were comp d t . . . are o screerung cntena to evaluate the need for either additional soil charact · t• . enza ton or to gutde the development of the groundwater investigation 
strategy for the facility. The screening criteria included: 

• Act 2 Statewide Health Standards - medium-specific concentrations (MSCs) for 
evaluation of the soil to groundwater pathway, non-residential exposures; Act 2 
direct contact pathway criteria were also used if the concentration was lower than 
the soil to groundwater criteria 

• EPA Region 3 Risk-Based Concentrations (RBCs)- for direct contact with soil, 
industrial exposures 

3.1.1 General Data Observations 

Some concentrations of arsenic were observed to be above the RBC value of 2.0 
milligrams per kilogram (mglkg) for industrial exposures. One sample from AOC 16 had an 
arsenic concentration above the Act 2 MSC of 53 mglkg for evaluation of the direct contact 
pathway in surface soil. However, none of the arsenic concentrations from any of the AOCs 
were above the Act 2 MSC of 150 mglkg for evaluation of the soil to groundwater pathway. 

As described previously, to evaluate the arsenic in soil at the facility, Environmental 
Strategies collected background soil samples in November 2000. A summary of the background 
soil sample data is provided in Table 3. The background arsenic concentrations were compared 
to the arsenic concentrations from each AOC, for both surface and subsurface soil, using a 
statistical analysis for unpaired data. To perfotm the analysis, a statistical software program was 
used; the program is available from the following web address: www.statibot.com/english/. The 
procedure used is described below and was used in accordance with Section 4.0 Part B -
Attainment Demonstration with Statistical Methods from the Act 2 Technical Guidance Manual 
(PADEP, 2002). 

• 

• 

• 

The data were sorted according to categories, either as being from background or 

fromanAOC. 

The distribution of each data set was evaluated using a D' Agostini test. The 

results of this evaluation are presented in Table 30 . 
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• The means of the arsenic data from each AOC were compared to the mean of the 

background data using either a Mann-Whitney U test (also known as the 

Wilcoxon Rank Swn test) for a non-notmal distribution or a Double t test for a 

nonnal distribution. The results of this comparison and the associated P values 

are presented in Table 30. 

For AOC 11 (surface soil only), AOC 13, and AOC 14, an insufficient number of 

samples were collected to allow for statistical evaluation of the arsenic data. In these areas, no 

arsenic concentrations were found to exceed the Act 2 MSCs for non-residential direct contact 

{surface- 53 mglkg; subsurface- 190,000 mglkg) or for the soil to groundwater pathway (150 

mglkg). 

As shown in Table 30, the arsenic concentrations in the subsurface soil samples from 

AOC 9, AOC 11, and Area 15 were not similar to the background concentrations. For all other 

AOCs that were evaluated, the arsenic concentrations were similar to background in both surface 

and subsurface soil. Within AOC 9, AOC 11, and Area 15, the arsenic concentrations in the 

subsurface soil do not exceed the Act 2 MSCs for non-residential direct contact with subsurface 

soil (190,000 mg/kg) or for the soil to groundwater pathway (150 mglkg). 

A review of the arsenic concentrations for AOC 16 shows that one surface soil sample 

(16-SB-2; 110 mglkg) exceeded the Act 2 MSC direct contact criterion of 53 mglkg. Four 

additional surface soil samples were collected around this sample location to delineate the extent 

of elevated arsenic. The results of all four samples were below the direct contact criterion. 

A review of the arsenic concentrations for background and each AOC shows that either 

the concentrations within the AOCs are similar to background, or the concentrations do not 

exceed the relevant Act 2 MSCs, with the exception of AOC 16 surface soil sample 16-SB-2. 

The concentration in swface soil at this location is localized. As a result, no further delineation 

of the arsenic concentrations in soil at the facility is proposed. 

A review of the analytical data for each AOC shows a high level of consistency with 

respect to the specific constituents where the laboratory-reported practical quantitation limit 

(PQL) exceeds the screening criteria. A list of these constituents is provided in Table 31. 

During the preparation and review of the RI Work Plan and Data Quality Objectives documents, 
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the following six constituents were identified as having the potential for the PQLs to exceed the 

relevant screening criteria: 

Volatile Organics: Semivolatile Organics: 

• vinyl chloride • n-nitrosodi-n-propylamine 

• chloromethane • benzo(a)pyrene 

• 1 ,2-dibromo-3-chloropropane • dibenz( a,h)anthracene 

In a letter, dated May 16, 2000, Environmental Strategies stated in response to comments from 

the EPA on the proposed Data Quality Objectives, that the laboratory would be requested to 

report the results for these six constituents to the PQLs. Further, the laboratory would be 

requested to qualify any detected compound with a concentration greater than the method 

detection limit (MDL) and less than the PQL as "J", indicating that the reported concentration is 

an estimated value. These constituents were not considered to be of interest based on the history 

of the facility and, in fact, few, if any, results were reported above the MDLs, i.e., few J values 

were reported by the laboratory. 

The remaining constituents with PQLs consistently reported above the screening criteria 

include 1 ,2-dibromoethane, bis(2-chloroethyl)ether, hexachlorobenzene, arsenic, and thallium 

(note, arsenic was discussed previously). For these other constituents, the laboratory was 

requested to provide MDLs for each constituent based on the relevant instrument calibration 

data. Concentrations of these constituents that are detected above the MDLs, but below the 

PQLs originally reported by the laboratory, will be reported and qualified as "J'' values. Given 

the history of the facility, these constituents are not expected to be of interest. 

It should be noted that for a limited number of samples in several of the AOCs, elevated 

detection limits were reported for some SVOCs in addition to those already discussed in this 

section. For these samples, the laboratory dilution factors ranged from five to 1,000-fold, which 

raised the reporting limits for undetected compounds accordingly. This is evidence of the 

sample matrix interfering with the analysis. Environmental Strategies contacted the laboratory to 

discuss this issue, and laboratory representatives indicated that the sample extracts were black. 

Generally, sample extracts are clear for soil that contains low amounts of organic matter and 

amber if there is a high amount of organic matter. Black extracts usually indicate the presence of 

-
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interfering organic materials that are extracted from the soil during sample preparation. In many 

cases the interfering materials were found to be petroleum hydrocarbons. Fourteen of the 

samples exhibiting high detection limits also exhibited high concentrations of petroleum 

hydrocarbons reported as diesel range organics (ORO). 

Examination of the SVOC chromatograms for several of these samples show the presence of a 

large petroleum hy n envelope in the retention time range of 13 to 21 minutes~ which is 

indicative of diesel range organics. An example of this is presented in Appendix C. A library search 

mass spectral scan of the top ten tentatively identified compound (TICs) on the most significant peaks 

in the chromatogram also confirmed the presence of aliphatic hydrocarbons indicative of petroleum 

compounds in the diesel range, including heptadecane, octadecane~ nonadecane~ and eicosane. For 

illustrative purposes~ mass spectra of the top ten TICs for one sample are provided as Appendix D. 

The TICs would have shown the presence of target SVOCs if in fact they were present in these 

samples. 

Environmental Strategies bas approached the laboratory about the use of sample cleanup 

techniques to resolve the matrix interference issue. The classic method of gel penneation 

chromatography (GPC) that is recommended in the EPA Contract Laboratory Program State1nent of 

Work (CLP SOW) would not be appropriate in this case. GPC separates petroleum hydrocarbon 

molecules from target SVOCs based on molecular size. The molecular size of the DRO compounds is 

very similar to the target SVOCs; therefore, the ORO compounds would be virtually indistinguishable 

from the target SVOCs. Other techniques including Florisil® column cleanup could be appropriate 

because Florisil® has been used to fractionate aliphatic hydrocarbons from polycyclic aromatic 

hydrocarbons in crude oil. This would involve a significant amount of costly and time consuming 

laboratory research and may not be successful in removing the matrix interference. 

A review of the analytical data for samples in each AOC where the detection limits are 

not elevated, shows that very few constituents of interest were identified in the soil. Given the 

industrial nature of the facility, the probability that a risk-based closure alternative will be 

selected for this site, and the groundwater quality results (Section 3.2), additional soil sampling 

does not appear to be warranted in these areas to address elevated detection limit issues. 
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3 .1.2 Soil Characterization Findings 

The results of the RI soil sampling activities are discussed in this section. The data are 

summarized in Tables 4 through 29, and the soil sample locations are shown on Figures 16 

through 20. No constituents of interest were detected in the soil samples collected from AOC 8 

(Tables 4 and 5), AOC 10 (Tables 8 and 9), AOC 12 (Tables 12 and 13), AOC 17 (Table 22), 

AOC 17 A (Tables 23 and 24), and AOCs 18 and 18A (Tables 25 and 26). The constituents of 
. 

interest detected in the remaining AOCs or operational areas are discussed below. 

AOC9 

• No constituents of interest were identified in the surface soil samples from this 

area (Table 6). 

• Benzene was detected in sample 9-SB-3 (4 to 6 feet bgs, sample of waste 

material) at 620 micrograms per kilogram (JJ.g/kg), which is above the Act 2 MSC 

(Table 7). A waste material sample collected from the same depth at this location 

was analyzed for benzene using the SPLP method; benzene was not detected in 

this sample (Table 29). In addition, benzene was not detected in a deeper soil 

sample collected from 16 to 19 feet bgs (Table 7). 

AOC 11 

• No constituents of interest were identified in the surface soil samples from this 

area (Table 10). 

• Benzene was detected in three samples (Table 11) at concentrations above the Act 

2 MSC as follows: 11-SB-1 at 1,600 J.lg/kg (8 to 10 feet bgs), 11-SB-2 at 990 

J,tg/kg (13 to 15 feet bgs, sample of waste material), and 11-SB-7 at 2,100 J.Lg/kg 

(13 to 15 feet bgs, sample of waste material). Two samples were collected from 

the same depths at each location (soil at 11-SB-1 and waste at 11-SB-7); both 

samples were analyzed for benzene using the SPLP method. Benzene was not 

detected in either sample (Table 29). In addition, a deeper soil sample (16 to 18 

feet bgs) collected from 11-SB-1 did not contain benzene above the Act 2 MSC. 

No deeper soil samples were collected from borings 11-SB-2 or 11-SB-7 . 
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• 1 ,2,4-Trimethylbenzene and 1 ,3,5-trimethylbenzene were detected above their 

Act 2 soil to gtoundwater MSCs at concentrations of 38,000 J.lg/kg and 20,000 

uglkg, respectively, in a sample of waste material collected from 11-SB-7 at a 

depth of 13 to 1 S feet bgs (Table 11 ). The SPLP data for a soil sample collected 

from the same depth at this location showed that 1 ,2,4-trimethylbenzene and 

1 ,3,5-trimethylbenzene were not detected above respective method detection 

limits (Table 29). 

AOC 13 

• No constituents of interest were detected in the surface soil samples collected 

from this area (Table 14 ). 

• Carbon tetrachloride was detected at a concentration of 2,800 J.lg/kg, above the 

Act 2 MSC, in a sample ofwaste material from 13-SB-1 (19 to 20 feet bgs, Table 

15). In a sample collected from the same depth at this location, carbon 

tetrachloride was not detected by the SPLP analysis (Table 29). 

AOC14 

• No constituents of interest were detected in the surface soil samples collected 

from this area (Table 16). 

• Carbon tetrachloride was detected in a sample of waste material from 14-SB-2 (10 

to 12 feet bgs) at a concentration of 1,900 J.lg/kg, above the Act 2 MSC (Table 

17). The waste mate1ials placed in AOC 14 are the same as those placed in AOC 

13; therefore, the SPLP results for carbon tetrachloride (not detected) from sample 

13-SB-2 (Table 29), as described previously, would be representative of this area 

as well. In addition, groundwater samples collected from this AOC (Section 3.2) 

did not indicate the presence of carbon tetrachloride. 

AOC 15/Area 5 

• Benzene was detected in a surface soil sample (0 to 2 feet bgs) from 15-SB-1 at a 

concentration of2,100 ~glkg, which is above the Act 2 soil to groundwater MSC; 

however, below the Act 2 direct contact MSC (Table 18). A corresponding soil 
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sample was analyzed for benzene using the SPLP method; benzene was not 

detected in this sample above the laboratory-reported detection limit (an estimated 

concentration of 0.18 micrograms per liter, or J..lg/1, was reported; Table 29). 

Naphthalene was detected in the same SPLP analysis above the Act 2 MSC; 

however~ below the Act 2 surface soil direct contact and the Act 2 soi 1 to 

groundwater MSC criterion. Naphthalene was also not detected in gJoundwater 

above the Act 2 MSC as discussed in Section 3.2. 

Benzene also was detected above the Act 2 MSC at a concentration of 990 Jlg/kg 

(above the Act 2 MSC) at 15-SB-2 (2 to 4 feet bgs; Table 19); benzene was not 

detected in a sample from the same depth at this location that was analyzed using 

the SPLP method (Table 29). 

• Tetrachloroethene (PCE) was detected in two soil samples (Tables 18 and 19), 

above the Act 2 MSC, as follows: 15-SB-9 at 950 J.lg/kg (0 to 2 feet bgs) and 15-

SB-2 at 1,200 J.lg/kg (2 to 4 feet bgs). In a sample collected from 2 to 4 feet bgs 

at 15-SB-2 that was analyzed using the SPLP method, PCE was not detected 

above the Act 2 MSC (Table 29). 

• Lead was detected above the Act 2 MSC at a concentration of 790 milligrams per 

kilogram (mglkg) in a soil sample from 15-SB-6 at a depth of 2 to 4 feet bgs 

(Table 19). The SPLP result for lead from a soil sample collected at the same 

depth (Table 29) also exceeded the Act 2 MSC (for groundwater in a used 

aquifer); however, the concentration of total lead in the soil sample from 6 to 8 

feet bgs at this location was below the Act 2 MSC (Table 19). In accordance with 

the Statewide Health Standards, a buffer zone of 10 feet can be applied to this 

sample indicating that the lead concentration identified at 2 to 4 feet bgs would 

not be considered to exceed the Statewide Health Standard. The application of 

the 10-foot buffer zone is based on observations made during the advancement of 

boring 15-SB-6 (November 2000), which was extended to 20 feet bgs. 

Groundwater was not encountered throughout the total depth of this boring. 

r 
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AOC16 

• Arsenic was detected above the Act 2 direct contact MSC in surface soil sample 

16-SB-2 at a concentration of 110 mglkg (Table 20). Four additional swface soil 

samples (16-SB-2A through 16-SB-20) were collected to delineate the extent of 

elevated lead concentrations in surface soil. All four samples revealed arsenic 

concentrations below the Act 2 MSC. 

• 

Area 15 

• 

• 

• 

Nickel was detected above the Act 2 MSC at a concentration of 800 mglkg in 16-

SB-4 at a depth of 6 to 8 feet bgs. A soil sample was collected from the same 

depth at this location and analyzed for metals using the SPLP method; nickel was 

not detected in this sample (Table 29). 

• 

Benzo(a)pyrene was detected above the RBC value at a concentration of 780 

uglkg for industrial exposures in one surface soil sample (AlS-SB-6). However, 

the sample result was below the Act 2 direct contact and soil to groundwater 

MSCs of 11,000 and 46,000 uglkg, respectively (Table 27). 

Lead was detected in a surface soil sample from this area (A15-SB-6) above the 

Act 2 direct contact and soil to groundwater MSC at a concentration of 2, 700 

mglkg (Table 27). Four swface soil samples (AlS-SB-11 through AlS-SB-14) 

were collected to delineate the extent of elevated lead concentrations in surface 

soil. All four samples revealed lead concentrations below the Act 2 MSC. In 

addition, a corresponding sample from the same location was analyzed for lead 

using the SPLP method; lead was not detected in this sample (Table 29). 

Mercury was detected in one surface and one subsurface soil sample from this 

area (A15-SB-6) at concentrations of31 mglkg (0 to 2 feet bgs; Table 27) and 18 

mglkg (2 to 4 feet bgs; Table 28). Both sample results are below the Act 2 direct 

contact MSCs; however, above the Act 2 soil to groundwater MSC. A subsurface 

soil sample from the same depth and location was analyzed for mercury using the 

SPLP method; mercury was not detected in this sample (Table 29). 

Pentachlorophenol was detected in the same SPLP analysis above the Act 2 MSC; 

however, below the Act 2 swface soil direct contact and the Act 2 soil to 
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groundwater MSC criterion. Pentachlorophenol was also not detected in 

groundwater from this area of the site above the Act 2 MSC, as discussed in 
Section 3.2. 

As described in the previous sections, very few constituents of interest were detected in the soil 

above the Act 2 MSCs. In most cases, where the MSCs were exceeded, the constituents were not 

detected in the sample results reported for SPLP analyses of corresponding soil samples. A few 

exceptions to this include arsenic in AOC 16 and lead in Area 15 within one surface soil sample 

at each AOC. Four subsequent delineation samples collected at each location revealed 

concentrations below Act 2 direct contact MSCs. Another exception includes lead in one 

subsurface sample at AOC 15. A subsequent SPLP result from the same location also exceeded 

the Act 2 MSC; however, as described previously, an Act 2 buffer zone of 10 feet was applied 

and the lead concentration was detennined to not exceed the Act 2 Statewide Health Standard. 

The data collected as a result of the SPLP analyses generally show that the constituents 

detected in the various AOCs and fottner operational areas tend to be bound to the soil or waste 

~· matrices. The constituent concentrations detected in the SPLP extracts were well below the 

relevant Act 2 standards used for comparison, with the exception of the sample for lead from 

AOC 15 (where the buffer zone is known to apply). This indicates that the constituents are not 

mobile within the environment, which is further reflected in the results of the groundwater 

investigation. 

3.2 Groundwater 

Groundwater characterization activities were conducted at the facility in two general 

phases: 1) preliminary remedial investigation and 2) Act 2 site groundwater characterization 

activities. The preliminary investigation activities were conducted to determine whether an 

imminent hazard existed based on sample results from existing monitoring wells associated with 

former waste handling and disposal activities; no imminent hazard was detected. The second 

phase was conducted in accordance with the Proposed Groundwater Investigation Plan provided 

to PADEP in Section 6 of the Preliminary Conceptual Site Model and Proposed Groundwater 

Investigation Plan (ESC, 2001). The Plan was modified based on PADEP comments received 
/' 

over the course of several meetings and conversations with Crompton and Environmental 
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Stt ategies. The following sections discuss the results of both phases of groundwater 

investigation at the facility. 

3.2.1 Preliminary Groundwater Investigation 

Limited groundwater sampling was conducted in conjunction with preliminary rentedial 

investigation activities at the facility (ESC, 1999) and subsequent preliminary sampling 

activities. Groundwater sampling focused on the confinnation of previous groundwater results 

for monitoring wells existing at the facility completed in shallow and deep aquifers. The 

groundwater data from these sampling events are presented in Table 32; the monitoring well 

locations are shown on Figure 21. These data were compared to the Act 2 Statewide Health 

MSCs for groundwater in a used aquifer. 

Benzene, arsenic, and lead are the only constituents that were identified in groundwater at 

concentrations above the corresponding MSCs. The benzene concentrations in monitoring wells 

903 (measured in November 2000) and 904 (measured in December 1998 and November 2000) 

appear to be associated with AOC 3. Similarly, the concentrations of lead .and arsenic in 

~- monitoring well 904 (measured in Decetnber 1998) also appear to be associated with AOC 3. 

Concentrations of lead that exc·eed the MSC in the remaining wells and arsenic in well 904 

measured in December 1998, may be naturally occurring, based on a comparison of the lead 

concentrations (ranging from 0.007 to 0.009 mg/1) to the concentration of lead and arsenic in 

upgradient monitoring well OW-l (0.009 mgll and 0.14 mg/1). 

Potable water is available to the facility (currently, bottled water is used at the facility for 

drinking purpose~). Non-potable water is supplied from onsite production wells completed in a 

deep aquifer (Figure 22). Currently, the surrounding community non-potable water supply is 

provided by a municipal water system managed by the Petrolia Water Authority or private wells. 

The source of supply for the water authority is comprised of three deep aquifer groundwater 

wells, which are located 0.25 mile north of the facility (Figure 22). The community is currently 

being provided a temporary potable water supply in the fonn of bottled water due to· P ADEP 

concerns with local groundwater quality. Plans have recently been finalized to provide a 

pennanent potable public water supply to all water users in the surrounding areas. 

Environmental Strategies prepared an inventory of industrial/commercial, public supply, , 

and domestic wells within a 2~mile radius of the Site through a search of the Pennsylvania 
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Groundwater lnforntation System well inventory records and other available sources. The 

results of the search are provided on Figure 22. The Pennsylvania Groundwater Well Inventory 

System includes construction, location, improvement, and hydrogeologic data for Pennsylvania 

water wells. The data were gathered from databases of the Pennsylvania Topographic and 

Geologic survey, the U.S. Geological Survey, the PADEP, and the Pennsylvania Department of 

Agriculture. 

3 .2.2 Site Characterization Approach 

The groundwater quality at the Site was investigated by establishing groundwater 

monitoring systems around the Management Areas (MAs), as described below and shown on 

Figure 21. This groundwater site characterization approach was discussed with, and approved by 

PADEP and EPA. The monitoring systems consist of new and existing monitoring wells, as 

summarized in Table 33. The MAs were established based on geographic location, local 

hydrogeology, and the constituents of interest present within one or a group of AOCs. The 

monitoring well locations around each MA were selected to facilitate the collection of 

~ groundwater samples representative of upgradient and downgradient water quality within the 

uppermost aquifer in each area. Monitoring systems located in upland portions of the Site are 

primarily completed in a water-bearing zone present within the bedrock fonnations. Monitoring 

wells located in low-lying areas are primarily completed in shallow unconsolidated deposits. 

The following MAs, and the AOCs that comprise each MA, are shown on Figure 21: 

• MA 1-AOC 9, AOC 11, andAOC 12 

• MA 2- AOC 18, AOC 18A, AOC 13, and AOC 14 

• MA3-Area15 

• MA4-Area5 andAOC 15 

• MA5-AOC16 

• MA 6- AOC 8 (and AOC 3, see discussion below) 

• MA 7- AOC 17 and AOC 17A 

In addition, some of the AOCs previously closed with PADEP approval were included in 

the identification of MAs at the site since Act 21iability protection for groundwater in these areas 
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is being sought. Accordingly, MA 7 (AOC 17), MA 8 (AOC 1 and AOC 2), and MA 9 (AOC 4, 

AOC 5, AOC 6, and AOC 7) were included and MA 6 was expanded to include AOC 3. 

AOC 10 was not included within the MAs and no groundwater monitoring was 

conducted in this area. As stated previously, AOC 10 was used as a spray irrigation field for 

supernatant wastewater from lime and alum neutralization of raw wastewater. In the late 1960s, 

wastewater was sprayed at the top of the hill and was allowed to biodegrade as it moved down 

the hillside. Soil sampling conducted during RI activities (see Section 3.0) showed that no 

constituents of interest were detected in this area. Therefore, no additional investigation of this 

area was proposed. 

Following installation and development of several newly completed wells, one round of 

gro11Ddwater samples was collected in January 2002 from the new and existing wells within each 

MA. Groundwater elevation measurements were also collected to verify the direction of 

groundwater flow and the design of each monitoring well system. Groundwater monitoring well 

installation and sampling procedures were conducted in accordance with the procedures provided 

in the Remedial Investigation Work Plan prepared by Environmental Strategies and dated March 

~- 31, 2000. Following review of the January 2002 sampling results and groundwater elevation 

data, additional wells were installed to fill existing data gaps in groundwater quality and flow 

direction. After well installation, two additional groundwater sampling events were conducted in 

April 2003 and October 2003. The January 2002 sampling event was conducted in accordance 

with conventional well purging and sampling procedures. The April 2003 and October 2003 

sampling events were conducted using low flow sampling procedures to minimize the potential 

effect of elevated metals concentrations caused by suspended solids in groundwater samples 

(EPA, 2002). 

The groundwater samples were analyzed for VOCs using EPA SW-846 Method 8260, 

SVOCs using EPA SW-846 Method 8270, and the Act 2 metals using EPA SW-846 6000/7000 
. 

series methods. All April2003 and selected October 2003 samples were also analyzed for total 

dissolved solids (TDS) to determine the appropriate Act 2 MSC to use during evaluation of the 

sample results. A summary of the groundwater analytical results for each MA is presented in 

Tables 34 through 42. The groundwater sample locations ate shown on Figure 21 . 
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The groundwater sam 1· 1 
P mg resu ts were compared to screening criteria to evaluate the 

need for additional ground t h . . 
wa er c aractenzatton and develop a remedial strategy for the facility, 

as appropriate. The screening criteria included: 

• Act 2 Statewide Health Standards - MSCs for evaluation of used aquifers, less 

than 2,500 mg/1 TDS, non-residential exposures; Act 2 greater than 2,500 'l'DS 

screening criteria were used for sample results from wells where TDS results 

exceeded this concentration. 

• EPA Region 3 RBCs - for tap water (April 2003); if an Act 2 standard does not 

exist for a specific constituent 

3.2.3 Management Area Geology 

A discussion of the geology for MA 1 through MA 7 is presented in the following 

sections, based on the information obtained during RI soil characterization and delineation 

activities (Section 3.0). The cross section locations for each of these MAs are shown on Figure 

23. Cross section descriptions for MA 8 and MA 9 are not presented in this Project Plan because 

~ the AOCs incorporated into these areas were closed before the current RI activities were 

conducted. 

Management Area 1 (AOCs 9, 11 and 12) 

Cross section 9A-9A' (Figure 24) transverses the center of AOC 9, which is located in 

the eastern portion of MA 1, from a northwest to southeast direction. During subsurface 

investigations, native fill (sand, silt, and clay) and coke fines were encountered. In AOC 9, an 

approximately 20-foot thick coke fine layer is capped by the native fill and is underlain by clay. 

Cross section 9/12-9/12' (Figure 24) transverses the southern portions of AOCs 9 and 12 

(southern portion of MA 1) from southwest to northeast. Black silty waste, approximately 15 

feet thick, grades into coke fines near the southern boundary of AOC 9. The waste material and 

coke fines are capped with native fill (sand, silt, and clay) and are underlain by silty clay. 

Bedrock, as determined from boring W-2, consists of a sequence of claystone, sandstone, and 

shale. 

Cross section 11/12A-11/12A' (Figure 24) transverses the center of .. AOC 11 

,~ (northwestern portion of MA 1) from northwest to southeast and the western edge of AOC 12 

0 
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from north to south. Black silty waste and coke fines are capped with a native fill (sand, silt, and 

clay) layer of variable thickness. Native soil was encountered at depth in borings 11-SBl and 

11-SB3. Generally, black silty waste was found in AOC 11 and in the southern portion of AOC 

12. Coke fines were encountered in boring 11-SB3. Environmental Strategies was unable to 

detennine the full depth of the waste material due to the drilling capability of the Geoprobe® 

unit. 

Management Area 2 (AOCs 13, 14 and 18A) 

Cross section 18A-18A' (Figure 25) transverses AOC 18, which is located in the 

southeastetn portion of MA 2, from northwest to southeast. The topography in this area of the 

facility slopes steeply towards the southeast. Fill, coke fines, black silty waste, native soil, shale, 

and sandstone were encountered during the subsurface investigation. Coke fines and waste 

material were found in the western portion of AOC 18 and thinned from approximately 5 feet at 

test pit 18-TPS to 1 foot at boring 18-SBlS. A 4-foot thick layer of coke fines and waste was 

encountered down slope at approximately 2 feet bgs. The waste material was capped by fill and 

~ underlain by clay or shale. Bedrock encountered during the installation of monitoring well MW-

1 consisted of sandstone and shale. 

Cross section 13/14A-13/14A' (Figure 25) transverses AOCs 13 and 14, which are in the 

northwestern portion of MA 2, from north to south. Black silty waste was encountered in all 

borings with the exception of 13-SB3. The waste ranged in thickness from approximately 40 

feet to 12 feet. The waste is capped with a gravel, sand, silt and clay fill material and underlain 

by sandstone at boring 14-SBl and clay/silty clay at borings 14-SB2 and 13-SB2. Saturated 

conditions were encountered at approximately 18 feet below ground surface in boring 13-SB2. 

Management Areas 3 and 5 {Operational Area 15) 

Cross section A15A-A15A' (Figure 26) transverses MA 3 from northwest to southeast. 

Clayey waste material, approximately 3 feet thick, capped by fill was encountered between 

borings A15-SB4 and A15-SB6. Native soil and weathered sandstone were found in borings 

Al5-SB2, A15-SB8, and A15-SB9. 
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Cross section 16A-16A' traverses MA 5 from north to south. Fill material, consisting 

predominantly of silt and clay, with minor amounts of sand and gravel, was encountered between 

borings 16-SB7 and 16-SBl. Sandy gravel was encountered in 16-SBS. 

Cross section A15/16A-A15/16A' (Figure 26) transverses MAs 3 and 5 from east to west. 

The topography changes rapidly from boring A15-SB8 (approximately 1,250 feet MSL) to 16-

SB3 (approximately 1180 feet MSL) and rises to approximately 1,205 feet MSL at well MW-13. 

Native soil (silt and clay), sandstone, coal, and shale were encountered in the borings within this 

area. Fill consisting of sil~ sand, gravel, and brick was encountered in MA 5. Saturated 

conditions were encountered at borings 16-SB3 at approximately 8 feet bgs. 

ManagCinent Areas 4 and 6 (AOC 3, 8, and 15) 

Cross-section 8/lSA-8/lSA' (Figure 27) transverses MAs 4 and 6 from north to south. A 

discontinuous layer of variable thickness consisting of black silty waste was encountered in four 

borings. The waste material is capped with fill consisting of rock, brick and silt and is underlain 

by native soils consisting of clay, silt and sand. Shale and sandstone were encountered at 

~ approximately 20 and 25 feet bgs, respectively. 

Management Area 7 (AOCs 17 and 17 A) 

Cross-section 17A-17A' (Figure 28) transverses MA 7 from northwest to southeast. A 

black silty waste layer capped with fill was encountered in both AOCs. Shale was encountered 

at depth in all of the borings with the exception of 17-SB3. 

Cross section 17B-17B' (Figure 28) transverses AOC 17 A from southwest to northeast. 

Black silty waste capped with fill and underlain by shale and sandstone, was encountered in 

borings 17 A-TP3, 17 A-SB4 and 17 A-SB7. Native soils and bedrock were encountered in well 

MW-6 and 17A-SB9. 

Cross section 17C-17C' (Figure 28) transverses the central portion of AOC 17. The 

topography changes rapidly between borings 17-SB3 and MW-10 (approximately 50 feet). A 

black silty waste layer, of variable thickness, was encountered in borings 17-SB3 and 17-TP6, 

underlain by silt and shale. Native soils (sand, silt and clay) and shale, sandstone, and coal were 

encountered in the other borings. 

-
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3.2.4 General Data Observations 

Several metals were detected above their respective Act 2 MSC; however, the number of 

metals observed above the screening criteria was generally fewer at each MA in the April and 

October 2003 results than the January 2002 results. This difference is primarily due to the low 

flow sampling procedures used during April and October 2003, which reduced the amount of 

suspended solids in the dissolved metals samples. In addition, Environmental Strategies 

requested TDS analysis for each groundwater sample during the April 2003 sampling event to 

determine if the Act 2 used aquifer 'I'DS greater than 2,500 mg/1 critetia could be applied. 

Groundwater samples from six wells (MW-4, MW-16B, MW-21, OW-5, 903, and 904) 

contained TDS concentrations that exceeded 2,500 mg/1. The presence of metals is largely 

naturally occurring; however, in some cases, fill and waste material that remains in place may 

account for the reported concentrations. 

Benzene was the only VOC detected above an Act 2 MSC. Groundwater samples from 

six wells (MW-16B, MW-12, MW-27, OW-6, 903, and 904) contained benzene concentrations 

above the Act 2 MSC based on the results from one or more sampling events. The sampling 

!'j method used did not have a consistent effect on the benzene concentrations in an individual well 

when comparing the results of samples collected following conventional well purging techniques 

with those collected using low flow purging and sampling procedures. This difference in 

concentration is likely due to the position of the low flow sampling pump in relation to the 

aquifer zone containing the highest concentration of benzene. Table 43 provides a comparison 

of analytical results from samples collected using both sampling methods for each of these wells 

during the October 2003 sampling event. No facility related SVOCs were consistently detected 

in groundwater samples from the MAs. 

' 

It should be noted that for a limited number of groundwater samples at several MAs, 

elevated detection limits were reported for VOCs, SVOCs, and metals. These samples were 

diluted by the laboratory before analysis, which raised the reporting limits accordingly. This is 

evidence of the sample matrix interfering with the analysis. As with the soil results, 

Environmental Strategies discussed this issue with the laboratory representatives. The laboratory 

representatives explained that some of the samples were amber or black in color. Darker 

samples usually indicate the presence of suspended or dissolved solid (metals or organic 

material), which interfere with laboratory analysis and reporting limits. In many cases the 

-
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interfering materials were found to be metals or petroleum hydrocarbons. Several of samples 

exhibited elevated TDS concentrations. 

3 .2.5 Groundwater Characterization Findings 

The results of the RI groundwater sampling activities are discussed in this section. The 

data are summarized in Tables 34 through 44, and the groundwater sample locations are shown 

on Figure 21. No constituents of interest were detected in the groundwater samples collected 

from MA 4 (Table 37), MA 7 (Table 41), and MA 8 (Table 42). Several naturally occurring 

metals were the only constituents of interest detected at MA 3 (Table 36); however, a summary 

of the results during three site characterization sampling events at this MA along with the 

remaining MAs are discussed below. 

MAl 

MA2 

• 

• 

Benzene was detected above the MSC at monitoring wells MW-16B and OW-6 

during the first and last sampling events at concentrations ranging from 5.8 ug/1 to 

100 ugll (Table 36). Samples collected from a deeper MA well, MW-16A, did 

not indicate the presence of benzene. 

4-Nitrophenol was detected above the MSC in MW-16B at 2,000 ugll in January 

2002, but was not detected in the two subsequent sampling events. 

• Metals detected above MSCs during all three sampling events include aluminum, 

iron, manganese, and nickel. Other metals that exceeded MSCs during at least 

one sampling event include beryllium and lead. 

• Benzene was detected above the MSC at monitoring well MW-12 (90 ugll) during 

the first sampling event and at low estimated concentrations during subsequent 

sampling events (Table 35). 

• Metals detected above MSCs during all three sampling events include aluminum, 

iron, and manganese. Other metals that exceeded MSCs during at least one 

sampling event include beryllium and lead. 
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Benzene was not detected above the MSC during the three sampling events (Table 
36). 

Metals detected above MSCs during all three sampling events include aluminum • 
beryllium, iron, and manganese. Other metals that exceeded MSCs during at least 
one sampling event include nickel and lead. 

MAS 

• Benzene was detected above the MSC at monitoring well MW-27 (780 ugll and 
5.3 ug/1) during the first and last sampling even4 respectively (Table 38). 

• Metals detected above MSCs during all three sampling events include iron and 
manganese. Other metals that exceeded MSCs during at least one sampling event 
include aluminum, beryllium, lead, and nickel. 

• Light non-aqueous phase liquid (LNAPL) is present in well MW-28 at a thickness 
of approximately 1.5 feet. VOC and SVOC analysis did not detect constituents of 
interest (Table 39). Fingerprint and distillation analysis indicate the LNAPL 
resetnbles a mixture of two or more Crompton neutral oil feedstocks used in plant 
production. The oil feedstock generally consists of a natural lubricating base oil 
used to manufacture food or medical grade white mineral oils. The LNAPL has 
been delineated by subsequent investigation activities. Wells L-1 through L-5 
were installed to delineate the extent of the LNAPL. The LNAPL appears to be 
limited to an area within a 50-foot radius ofMW-28 and east of the South Branch 
of Bear Creek. Table 2 provides a summary of the LNAPL thickness in MW-28 
and the LNAPL delineation wells. The well locations and LNAPL thickness 
measurements are shown on Figure 29. 

MA6 

• Benzene was detected above the MSC at well 904 during all three sampling 
events at concentrations ranging from 1,000 ugll to 2,600 ug/1 (Table 40) . 

• 

-
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Metals detected above MSCs during all three sampling events include aluminum~ 
• 

Iron, manganese~ and nickel. Other metals that exceeded MSCs during at least 
one sampling event include beryllium, lead, and nickel. 

Benzene was detected above the MSC at well OW-6 during the first and last 
sampling events at concentrations of 100 ug/1 and 26 ug/1, respectively (Table 43). 

Metals detected above MSCs during all three sampling events include aluminum, 
arsenic, beryllium~ iron, manganese, and nickel. Other metals that exceeded 
MSCs during at least one sampling event include lead and thallium. 

Management Area Summary 

As described in the previous sections, very few constituents of interest were detected in 
groundwater samples above the Act 2 MSCs. Benzene was the only VOC detected above the 
MSC. The MAs with benzene detected above the MSC included MAs 1 or 9 (detected in OW-6; 
shared by both MAs), 2, 5, and 6. The horizontal and vertical extent of benzene concentrations 

f9 above the MSC have been delineated and appear to be limited to specific MAs and AOCs, which 
may serve as the source area of the benzene. 

Metals that exceed MSCs were detected in six of the nine MAs consisting of MAs 1, 2, 3, 

5, 6, and 9. Metals that exceeded MSCs during each sampling event in these MAs included 

aluminum, iron, manganese, and nickel. Other metals that commonly exceeded MSCs were 

beryllium (MAs 3 and 9), lead (MAs 3, 5, and 6) and arsenic (MA 9). The presence of these 
metals is largely naturally occurring; however, in some cases, waste material that remains in 

place may account for the reported groundwater concentrations. 

The LNAPL present at MA 5 has been characterized and delineated. VOC and SVOC 

analysis did not detect COis. The LNAPL appears to resemble a Crompton neutral oil feedstock 
used in plant products. 

3.3 Surface Water 

Groundwater from the Site may discharge to the surface water of the South Branch of 

Bear Creek. The potential organic constituent of interest relative to swface water is benzene that 

was identified in groundwater associated with MA 5 and MA 6. The highest benzene 
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concentration was detected at MA 6, which includes AOC 3 and AOC 8 that are located 

immediately adjacent to the South Branch of Bear Creek. In addition, metals including 

aluminum, beryllium, iron, lead, manganese, and nickel were constituents of interest in several 

MAs where groundwater from the site may discharge to the South Branch of Bear Creek. 

Environmental Strategies collected three surface water samples from the South Branch of 

Bear Creek in November 2000 for analysis of BTEX compounds. The detection limit for the 

compounds was 5 J.lg/1 and no constituent was detected (Figure 29 and Table 45). However, Act 

2 guidance mandates that the effects on surface water from diffuse flow of groundwater be 

evaluated under low flow conditions. To detennine the potential effects, the P ADEP has 

prepared a spreadsheet, SWLOADSb (Domenico, 1987) to estimate the average groundwater 

concentration, plume flow, and mass loading of a constituent to surface water from diffuse 

groundwater discharges for detennining surface water compliance with Act 2. Based on an edge 

criterion concept (a constituent-specific criterion based on the MSCs), and the likelihood that the 

plume will discharge into a surface body at a concentration greater than the edge criterion, the 

discharge may be further evaluated using PENTOXSD (PADEP, 2003), a surface water-mixing 

~ model. If no portion of the plume is entering the surface water at the time the maximum average 

concentration exceeds the edge criterion, no further demonstration of surface water attainment is 

needed. 

The SWLOAD5b model was conducted for benzene at MA 6. The results of the model 

indicated that further evaluation using the PENTOXSD model was required. The input 

parameters for PENTOXSD were obtained from the current NPDES pennit for the facility (e.g., 

stream flow, elevations, drainage areas, reach characteristics). The results of the PENTOXSD 

model indicated that the loading of benzene to the South Branch of Bear Creek was within 

acceptable limits, using the most stringent governing criterion, the human health cancer risk level 

for benzene. The modeling results are provided in Appendix E. 

The SWLOADSb model was also conducted for nickel. The other metals, aluminum, 

beryllium, iron, and manganese, do not have applicable human health criteria. Nickel was 

modeled using the concentrations found in MA 6 because this represented the highest 

concentration found, and information on groundwater flow was available for MA 6. The results 

of the model indicated that further evaluation using the PENTOXSD model was required. The 

results of the PENTOXSD model indicated that the loading of nickel to the South Branch of Bear 
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Creek was within acceptable limits, using the most stringent governing critet ion, the threshold 
human health level for nickel. 

The presence of the other metals, aluminum, beryllium, iron, and manganese, appear to 

be due to the regional geology and the regional, historical mining activities and unrelated to 

facility operations. A study by the US Geological Survey (USGS, 1996) noted that metals and 

trace elements were naturally present in the rocks and soils in the region, and that widespread 

detection of these metals indicates natural sources not associated with a specific land use. 

Maximum values of aluminum (5,500 mg/1), iron (60,000 mg/1), and manganese (5,100 mgll) 

exceeded the EPA guidelines. In addition, two trace metals, arsenic and beryllium, were 

detected at sites associated with mining activities. The study concluded by comparing 

constituents to those collected from 1925 to 1965 by the USGS in Pennsylvania. Generally, the 

water quality in this region was not significantly different from water quality in similar shale and 

sandstone aquifers located throughout Pennsylvania. Iron concentrations showed the greatest 

variability, due to high natural concentrations in the rock, and the presence of mining activities. 

3.4 Indoor Air 

The P ADEP has developed Statewide Health Standards for vapor intrusion into buildings 

from groundwater and soil. The Statewide Health Standards decision matrix for groundwater 

was used to evaluate the groundwater sampling results. Benzene was the only VOC detected 

above the groundwater MSC (0.005 mg/1) for a used aquifer (a Statewide Health Standards 

decision matrix point). The non-residential groundwater MSC for benzene for volatilization to 

indoor air is 5. 9 mgll. The highest reported concentration of benzene was 2. 7 mg/1 at MA 6, well 

below the applicable proposed MSC. For the soil to indoor air pathway, there were no 

constituents that exceeded the MSC for a used aquifer that also were determined to be mobile in 

the soil (see discussion above). 

It is also noted that for evaluation of the groundwater to indoor air pathway, the 

Statewide Health Standards states that Occupational Safety and Health (OSHA) derived 

screening criteria may be used as an alternate to the default EPA-derived screening criteria when 

OSHA regulations are fully implemented and documented in a workplace building. The 

corresponding USEP A-P A default nonresidential PEL MSCs are listed as not a concern (NOC), 

indicating the constituent is not a concern as the screening value is above the constituent water 
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solubility. With respect to wells OW -6, MW -27, 903, and 904R, there are no administrative 

offices, day care facilities, or other non-production related facilities that are in the vicinity or 

downgradient of these wells. It is noted that the EPA Draft Guidance for Evaluating the Vapor 

lntnlsion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion 

Guidance), dated November 2002, subscribes to this same occupational setting situation. The 

guidance states that OSHA and EPA have agreed that OSHA generally will take the lead role in 

addressing occupational exposures, applying the same criteria of implementation and 

documentation of OSHA regulations. 

• 

, 
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4.0 Potential Receptors and Pathways of Exposure 

Exposure assessment is an analysis that qualitatively evaluates the general exposure 

scenarios that would apply to the Site. The objective of the exposure assessment was to estimate 

the type and magnitude of potential human and ecological exposure to the constituents identified 

in the various media. For exposure to occur, the following components of the exposure pathway 
must exist: 

• a source and mechanism of constituent release to the environment 

• an environmental transport medium 

• a point of potential exposure to identified constituents 

• an exposure route at the exposure point 

The pathway analysis completed for this Site is summarized in the Conceptual Site 

Model (CSM) presented in Figure 31 for potential human and ecological receptors, based on the 

known land use of the Site and surrounding area. The figure notes that pathways are considered 

~ to be potentially complete, incomplete, or insignificant based on the four components identified 

• 

above. In this CSM, the foreseeable land use is based on the continued industrial operation of 

the facility, the presence of two adjacent similar industrial facilities and the rural characteristics 

of the general area in which the facility is located. 

The EPA has issued a RCRA Environmental Indicator (EI) RCRIS Code CA 725 

document that confinns current human exposure is under control at the Crompton facility 

(Appendix E). The primary sources of data and infoxmation regarding contaminant levels at the 

facility as identified in this EI CA 725 are a Preliminary Conceptual Site Model and Proposed 

Groundwater Investigation Work Plan (ESC, 2001), the January 2002 Groundwater Sampling 

Results submitted to PADEP and EPA on May 21, 2002, and a draft EI CA725 prepared by 

Crompton, dated September 24, 2003. The infonnation presented in the EI CA725 was 

incorporated into the current CSM, as applicable. 

The following are the current and future land use assumptions that were used in the 

development of the CSM: 

• .' The facility is operated by Crompton 24 hours per day, seven days per week . 
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The property has been in continuous use for industrial purposes during the past 

100 years. 

The Site is bordered to the north and south by large industrial properties (Indspec 

to the north and Penreco to the south), and to the southwest and west by strip 

mines and undeveloped property. A small residential area is located along the 

northwest property boundary. Predominantly undeveloped property is located to 

the east. 

• Perimeter fencing restricts access to facility operational areas; Site access is also 

restricted by 24-hour security. In addition, there are 24-hour security patrols, 

surveillance cameras, and motion detectors. An extensive facility health and 

safety program, including a training requirement before admittance to the 

operational areas, also serves to restrict Site access to facility employees and 

authorized visitors. 

• The current land use is not anticipated to change in the near future. 

• Crompton uses bottled water for potable purposes at the facility. Non-contact 

cooling water and water for the onsite fire-protection reservoir is obtained from 

two production wells located on the facility property. Water for sanitary purposes 

and process operations is obtained from two offsite wells located approximately 

two miles east of the Site; these wells are owned and operated by Crompton. 

• Public drinking water (bottled water) is currently available to residents of Petrolia 

and in the inunediate vicinity. In addition, a Public Water Supply Feasibility 

Study for the Bear Creek Area Chemical Sites (which includes the location of 

Crompton Petrolia facility) was completed by P ADEP in 2002 to evaluate a 

reliable petmanent source of potable water to the area. Plans are underway to 

provide the permanent supply in 2004. 

The current and future potential human and ecological receptors for the Site and nearby 

areas include: 

• onsite workers - employees of Crompton during both routine operation of the 

facility and during construction or maintenance activities 

ENVIRONMENTAl STRATEGIES 



• 

• 
• 

COMPLETE THIS SECTION ON DELIVERY 

39 

trespassers - individuals who illegally gain access to the operational areas of 
Crompton's property 

offsite residents - residents located downgradient of the facility 

regional and local biota - terrestrial and aquatic receptors that thrive or forage 
onsite or inhabit the South Branch of Bear Creek 

A discussion of the potential exposure scenarios that were evaluated for this facility, based on the 
data obtained to date, is presented in the following sections. 

4.1 Soil 

As described in Section 3.1, to date no constituents of interest were identified in the soil 

samples collected at the facility as part of the RI activities. In addition, site access to fo1n1er or 

current operational areas is highly restricted, as indicated previously. As a result, there are no 

complete pathways of exposure for soil and consideration of potential human receptors is not 

proposed. 

4.2 Groundwater 

Groundwater containing benzene at concentrations above relevant screening criteria was 

the only constituent of interest identified to date at the facility. The following paragraphs discuss 

the potential groundwater pathways of exposure considered for the facility. 

Direct contact with groundwater used as a potable resource by human receptors, 

including ingestion and dermal contact is incomplete. Bottled water is used by the facility for 

drinking, and public drinking water is available to the surrounding community. A Public Water 

Supply Feasibility Study for the Bear Creek Area Chemical Sites (which includes the location of 

Crompton Petrolia facility) was completed by P ADEP in September 2002. The objective of the 

feasibility study was to select the best alternative for providing a reliable pennanent source of 

potable water to the Crompton facility, residents, and other users within the proposed service 

area (northeastern Butler County and northwestern Armstrong County), where water sampling 

and testing has revealed evidence of groundwater contamination associated with fonner offsite 

waste disposal areas. In respons~ to these conditions, P ADEP is providing bottled water to 

residents whose water sources have shown evidence of contamination. Based on factors such as 
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operation and maintenance costs, the extension and upgrading of the East Brady Municipal 

Water System was the selected supply option. Implementation of this option, scheduled for 
2004, will provide a pennanent potable water supply and eliminate the groundwater drinking 

water exposure pathway onsite and offsite. As a result, direct contact with groundwater during 
used as a potable resource is not considered to be a likely pathway of exposure. 

Indirect contact with groundwater via inhalation or ingestion by construction or utility 

workers during subsurface excavation may result in a complete exposure pathway if excavation 

occurs within the areas where benzene was detected above the MSC (MAs 5 and 6). However, 

following health and safety precautions notmally followed at the Site, during construction 

activities, would protect construction workers from potential exposures. The MA 5 and MA 6 

areas, where the highest benzene levels were detected, are not considered to be areas where 

construction work is likely. However, human exposure to benzene could occur during soil 

disturbance work, including excavation, grading, and trenching associated with utility projects. 

The mitigation of any short-term exposure risks to utility worker resulting from potentially 

affected soils or groundwater will be accomplished by the implementation of a Hazard 

~ Communication PJan (HCP) for the receptor population. Included in this HCP will be approval 

• 

via a pe1mit process for all excavation activities by the facility safety personnel. The procedures 

in the HCP will require that air samples be tested using portable measuring instruments for 

benzene and other constituents such as carbon dioxide, oxygen, and constituents that may be 

ignitable or flammable. In addition, based on the results of the monitoring program, site-specific 

and activity-specific personal protective equipment will be used, as well as adequate ventilation 

systems. 

Indirect contact by human receptors including inhalation of volatile etnissions is the last 

potential groundwater exposure pathway considered. However, as previously discussed, because 

public water is available to the facility and surrounding community, this is not considered to be a 

likely pathway of exposure. 

4.3 Surface Water 

Recreational access to the South Branch of Bear Creek is restricted on the Crompton 

property by a chain-link security fence. ,In addition, there are 24-hour security patrols, 

surveillance cameras, and motion detectors. A Crompton employee and member of the local 
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community was interviewed regarding his observations of the South Branch of Bear Creek and 
knowledge of surface water use in the region. The employee indicated that downstream of the 
facility, the South Branch of Bear Creek is adjacent to approximately 1,000 feet of the Borough 
of Petrolia property, and then approximately 1,000 feet of an industrial property. Further 
downstream to the confluence of Bear Creek, the South Branch of Bear Creek is adjacent to 
fairly rugged and inaccessible ten ain. Reportedly, there is no recreational fishing in the South 
Branch of Bear Creek. The lack of recreational use is associated with historical impacts from 
mining and industrial operations throughout the watershed. The substrate of the South Branch of 
Bear Creek is noticeably stained red in some portions due to acid mine impacts. Therefore, the 
quality of the stream is not conducive to recreational use. The nearest downstream surface water 
withdrawal point is in East Brady, approximately 13 miles downstream from Crompton on the 
Allegheny River. Based on this infonnation, current use of the South Branch of Bear Creek 
downstream ofthe facility appears to be minimal and human exposure at this time to any surface 
water and sediment potentially impacted the facility is likely to be insignificant. 

To date, no constituents of interest were identified in the surface water samples collected 

from the facility. In addition, the results of the modeling of the effects on surface water from 

diffuse flow of groundwater under low flow conditions (using SWLOADSb and PENTOXSD) 

showed that the loading of benzene and nickel to the South Branch of Bear Creek was within 

acceptable limits, using the most stringent governing criterion for these two constituents. Based 

on this infortnation, the human health and ecological pathway from surface water is considered 

to be incomplete. Therefore, there are no complete pathways of exposure for this medium and 

no further work is proposed. 

4.4 Vapor Intrusion 

The Statewide Health Standards for vapor intrusion into buildings from groundwater and 

soil were applied to these media, and there were no constituents that exceeded the applicable 

Statewide Health Standards. In addition, the Statewide Health Standards indicate that OSHA 

derived screening criteria are applicable when OSHA regulations are fully implemented and 

documented in a workplace building. 

There are four residential buildings on the Crompton property. However, the buildings, 

located immediately south of the reservoir, are located outside the former and current operational 

ENviRONMENTAL STRATEGIES 



42 

areas of the facility. In addition, the buildings are downgradient of MW -29, which did not have 

constituent concentrations above the MSCs. Reportedly, there are no vegetable gardens or other 

plantings used to produce edible food, either in the vicinity of the four residential buildings, or 

on other portion of the plant property. There are no day care facilities on the site. 

Based on the evaluation of soil and groundwater using these two methods, there are no 

complete pathways of indoor air exposure for these two media and no further work is proposed. 

4.5 Ecology 

Ecological receptors may include terrestrial species that come in contact with soil 

constituents detected in exposed areas onsite, and aquatic species that come in contact with the 

South Branch of Bear Creek. The historically industrial nature of the operational area and 

extensive surface cover by buildings and gravel may have resulted in a reduction of viable 

ecological habitat and receptors. As noted previously in Section 4.3 (Surface Water), the 

substrate of the South Branch of Bear Creek is noticeably stained red in some portions due to 

acid mine impacts. 

The potential ecological receptors and pathways of exposure will be addressed during 

implementation of the Project Plan using the ecological screening procedures presented in the 

Act 2 Technical Guidance Manual (PADEP, 2002) and pursuant to Corrective Action 

requirements under the RCRA. There are no Act 2 Statewide Health Standard MSCs for 

evaluation of the soil, surface water, and sediment pathways for ecological receptors. Rather, the 

appropriate screening procedure used is based on the selected Statewide Health Standard or Site

Specific Standard for human receptors per regulated substance, each medium of concern, or by 

distinct area of contamination. It is noted that both of these screening procedures reference the 

applicable EPA ecological risk assessment guidance documents, and, therefore, the selected 

screening procedures will be in accordance with applicable requirements under the RCRA. 

r 
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5.0 Site Characterization Summary 

The site characterization activities conducted to date at the Crompton Petrolia facility 

have been conducted in accordance with work plans and data quality objectives listed in Section 

1. With regard to the constituents of interest evaluated to date, characterization activities 

indicate that soil, groundwater, surface water, and indoor air do not warrant further evaluation to 

meet the objectives of the Act 2 RI Work Plan and the COA. The specific information and 

objectives used to reach this conclusion are summarized below. 

The soil characterization activities to date show that the constituents identified in the soil 

within the AOCs do not exceed the Act 2 Statewide Health Standard MSCs for Nonresidential 

Use. Two minor exceptions include arsenic in AOC 16 and lead in Area 15 in one surface soil 

sample at each AOC. Four subsequent delineation samples collected at each location revealed 

concentrations below Act 2 direct contact MSCs. As a result, no further evaluation of soil is 

proposed for the constituents of interest investigated to meet the objectives of the Act 2 RI Work 

Plan and the CO~ which include the following: 

• verify the presence or absence of constituents of interest released to soil within 

AOCs at the facility 

• provide sufficient data to develop a CSM of the facility to identify potential 

contaminant migration pathways and to apply appropriate remediation standards 

specific to each AOC within the facility 

• provide data to assist with an evaluation of applicable remediation technologies 

and alternatives consistent with Act 2 and RCRA corrective action requirements 

The groundwater characterization activities to date show the presence of benzene above 

the Act 2 MSCs at MAs 1 or 9, 2, 5 and 6. Metals that exceed MSCs were detected in MAs 1 2 , , 
3, 5, 6, and 9. The presence of several of the metals is largely naturally occurring or 

representative of regional groundwater quality; however, in some cases, waste material that 

remains in place may account for the detected metals concentrations. The facility-related 

groundwater affects represent localized conditions, resulting from historical plant operations; 

based on a review of the existing data, there is no evidence to indicate site-:wide groundwater 
• 

contamination. As a result, no further evaluation of groundwater for the constituents of interest 
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investigated to date is proposed to meet the objectives of the Act 2 R1 Work Plan, Proposed 
Groundwater Investigation Plan, and the COA, which include the following: 

• characterize the potential effects of historical waste managetnent and p1ant 
operations on the Site groundwater quality 

• characterize the potential effects of regional groundwater impacts on Site 
groundwater 

Surface water as a recreational use area for the South Branch of Bear Creek is limited due 
to Site restrictions, and the impacts from acid mine drainage. Through modeling and sampling, 
the surface water at the Site (South Branch of Bear Creek) has been demonstrated to contain no 
constituents of interest that would result in unacceptable exposure to receptors. As a result, no 
further evaluation of the surface water for the constituents of interest investigated to date is 
proposed to meet the objectives of the Act 2 RI Work Plan and the COA, which include the 
following: 

• characterize the potential effects of historical waste management and plant 
operations on the surface water quality 

• characterize the potential effects of regional groundwater impacts on surface 

water 

Based on the application of Statewide Health Standards for vapor intrusion into 

buildings, OSHA regulations for workplace buildings, and absence of non-workplace buildings 

within the fonner and current occupational areas, there is no complete exposure pathway for the 

indoor air scenario. As a result, no further evaluation of indoor air is proposed to meet 

(indirectly via vapor intrusion) the objectives of the Act 2 RI Work Plan and the COA, which 

include the following: 

• verify the presence or absence of constituents of interest released to the soil 

within AOCs at the Site 

• characterize the potential effects of historical waste management and plant 

operations on the groundwater quality 
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The ecological receptors inhabiting the operational areas may come in contact with constjtuents 

of interest in the soil and surface ";atets at the facility. However. the historical industrial nature 

of the facility and the region (historical mining activities~ for exatnple) limits the occutaence of 

viable ecological habitats and receptors. The potential risk to ecological receptors via complete 

pathways of exposure will be addressed in the Ptoject Plan at the completion of the retnedial 

investigation activities discussed in Section 6 below . 

-
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6.0 Supplemental Site Characterization 

This section presents Crompton's proposed scope of work for completion of remaining 

site characterization, and human health and ecological risk analysis activities. This scope of 

work has been prepared in accordance with Paragraph 7 of the COA. In addition, the work 

proposed in this section will be completed in accordance with the Re1nedial Investigation Work 

Plan (ESC, 2000a), Remedial Investigation Data Quality Objectives (ESC, 2000b ), applicable 

Act 2 regulations, and the Act 2 Technical Manual (PADEP, 2002). 

This section documents the procedures and methodologies that will be used to complete 

the remaining site characterization and exposure pathway analysis scope of work, the sampling 

and analysis plan, and quality assurance and control procedures. 

6.1 Purpose and Objectives 

The purpose of this Project Plan is to define the scope of work and investigative 

procedures necessary to attain the following objectives: 

~ • verify the presence or absence of meta-benzene disulfonic acid (m-BDSA), para

phenol sulfonic acid (p-PSA), benzene sulfonic acid (BSA), and resorcinol 

released or threatened release to soils within AOCs at the facility; these 

compounds will be referred to as the "sulfonic acid-based constituents of interest" 

or "sulfonic acid-based CO Is." 

• characterize the potential effects of the sulfonic acid-based constituents of interest 

on the facility groundwater and surface water quality 

• characterize the potential effects of regional groundwater impacts related to the 

sulfonic acid-based CO Is on facility groundwater and surface water quality 

• provide sufficient data to further refine the site characterization to identify 

potential contaminant migration and exposure pathways, and to apply appropriate 

remediation standards specific to each affected media at the facility 

• provide data to assist with an evaluation of applicable remediation technologies 

and alternatives consistent with Act 2 
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6.2 Scope of Work 

This section describes the scope of work necessary to achieve the above objectives. The 

scope includes three major tasks consisting of the characterization and delineation of soil, 

groundwater, surface water, and waste material potentially affected by the sulfonic acid-based 

COis; the development of remedial standards (human health and ecological) for all site 

constituents of interest; and the submittal of Act 2 reports. 

6.2.1 Site Characterization and Sulfonic Acid-based COl Delineation Activities 

This section describes the activities proposed to charactet ize waste materials, soil, 

groundwater, and surface water for the sulfonic acid-based COis. In addition, this section 

describes Crompton's proposed activities to delineate, if necessary, the extent of potential 

releases to soil, groundwater, and sUrface water from each AOC. 

Waste Material and Soil 

The waste material and soil at AOCs 8 through 16, AOC 18, and fortner operations areas 

Area 5 and 15 will be sampled to evaluate the possible presence of the sulfonic acid-based COis. 

The characterization activities will include collecting waste and soil samples from borings 

completed in each AOC. S·amples will be collected continuously from the ground surface to the 

te1mination depth at each boring for field observation, lithologic characterization, and field 

screening using a photoionization detector (PID). The proposed boring· locations are shown on 

Figure 32. Additional characterization and delineation activities may be completed if samples 

collected indicate the presence of sulfonic acid-based COis above the applicable Act 2 

remediation standards using an industrial land use scenario. 

Groundwater Characterization 

Groundwater samples will be collected to evaluate, to the .extent practicable, the nature 

and extent of the sulfonic acid-based CO Is potentially in groundwater at each MA. The existing 

Site MA monitoring well network will be utilized to conduct this evaluation. The groundwater 

sampling program will provide data to assist in evaluating the horizontal and vertical extent of 

the potential sulfonic acid-based COl. 

-

ENVIRONMENTAl STRATEGIES 



, 

I 

• 

48 

Onsite production wells used for plant process water and selected deep aquifer 

monitoring wells will also be sampled to assess the potential effects of historical plant operations 

and regional influences on facility groundwater quality. The proposed groundwater sampling 

locations are shown on Figure 32. 

Surface Water Characterization 

Sulfonic acid-based COis possibly present in groundwater onsite have the potential to 

discharge into a surface water body (including onsite seeps, drainage ditches, and the South 

Branch of Bear Creek). In addition, the regional effects of the sulfonic acid COis have the 

potential to effect surface water at the Petrolia facility. A sampling program will be 

implemented to detennine, to the extent practicable, the concentrations and possible source(s) of 

those sulfonic acid-based COis in surface water. Figure 32 shows the proposed surface water 

sampling locations. 

6.2.2 Remediation Standards Development 

~ As discussed in Section 2.3 of the Remedial Investigation Work Plan (ESC, 2000), an 

Act 2 Release from Liability for an AOC or MA will be pursued using one or a combination of 

the Act 2 remediation standards including Background, Statewide Health, and Site-Specific 

(pathway elimination or risk-based standard). Selection of either one or a combination of these 

standards will be based on the specific regulated substance, the environmental medium of 

concetn, and the extent of CO Is at each AOC or MA. To detennine the applicable remediation 

standard or standards for each AOC or MA, the remedial investigation findings, exposure 

pathway analysis, and, if warranted, risk assessment will be utilized. A description of each of 

these investigation components is provided in the following sections of the Remedial 

Investigation Work Plan: 

• 2.3 .1 - Conceptual Site Model 

• 2.3.2 -Exposure Pathway Analysis 

• 2.3.3 through 2.3.5 - Background, Statewide Health, of Site-Specific Standard 

development 

• 2.3.6 - Ecological Evaluation 

-
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The development of remediation standards including the human health and ecological 

risk assessment process will be completed in accordance with the regulations and technical 

guidelines listed in the Remedial Investigation Work Plan (Section 2.3- Remediation Standards). 

New or revised regulations and technical guidelines that have superseded existing procedures, 

such as the revised Act 2 regulations (25 Pa. Code, Chapter 250, [November, 2001]), and 

technical guidance (Act 2 Technical Guidance Manual, [June, 2002]) will be used. In addition, 

the vapor intrusion to indoor air pathway will be evaluated using the PADEP guidance on Vapor 

Intrusion into Buildings from Groundwater and Soil under the Act 2 Statewide Health Standard 

(PADEP, 2004). 

6.2.3 Submittal of Act 2 Reports 

At the conclusion of remedial investigation activities, Envirorunental Strategies will 

prepare a combined Remedial Investigation and Risk Assessment Report, Cleanup Plan, and 

Final Report in accordance with the procedures set forth in the Act 2 Technical Manual (Section 

II. C. 7. - Reporting Requirements for the Site-Specific Standard). 

A risk assessment will only be performed if a complete exposure pathway exists for 

humans or ecological receptors under current or planned future land use scenarios and if 

background or Statewide Health Standards are exceeded. In addition, if no complete exposure 

pathway exists or if the risk assessment indicates that the site is within the human health and 

ecological protection criteria, a Cleanup Plan would not be required and a Remedial 

Investigation/Final Report would be prepared. The RI/Final Report would include the findings 

of the remedial investigation and exposure analysis. 

6.3 Sampling and Analysis Plan 

The field procedures to be used during implementation of field activities associated with 

this Project Plan will be conducted in accordance with Section 3.0 (Sampling and Analysis Plan) 

of the Remedial Investigation Work Plan (ESC, 2000). In addition, Table 46 summarizes the 

sulfonic acid and resorcinol sampling, extraction and analytical methodologies, holding times, 

and sample container and preservation requiretnents to be used for waste, soil, groundwater, and 

surface water site characterization activities. A summary of the sulfonic acid and resorcinol 
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7.0 Project Plan Schedule 

Crompton is prepared to initiate implementation of the Project Plan after comments are 

received from PADEP and the revised Project Plan is approved by PADEP. Crompton and 

Environmental Strategies understand that the remedial investigation and site characterization 

completed to date are not being reviewed by P ADEP for approval as part of its approval of the 

Project Plan. In accordance with the COA, the approved Project Plan will be referred to as the 

"Final Project Plan". Crompton will continue with implementation of the Final Project Plan until 

the above-referenced investigation and risk assessment activities are completed. As data are 

collected for each AOC and MA, they will be reviewed to detennine if additional activities need 

to be completed in accordance with Act 2 and the COA. The Project Plan will be implemented 

following the schedule provided below. 

• Project Plan submitted by March 8, 2004 to PADEP 

• Collect samples for analysis of sulfonic acid-based COis in soil, groundwater, 

surface water, and waste material 

• 

• 

• 

• 

- Initiate investigation within 30 days from Project Plan approval by P ADEP 

- Complete sampling within 120 days from Project Plan approval by P ADEP 

Meet with PADEP to discuss data within 60 days of receipt of final analytical 

results from the laboratory 

Remedial Investigation and Risk Assessment Report submitted within 90 days 

after P ADEP's acknowledgement of data adequacy 

Cleanup Plan submitted within 150 days after PADEP approval of the Remedial 

Investigation and Risk Assessment Report 

Final Report submission schedule to be provided in the Cleanup Plan 

As discussed in Section 6.2.3 a risk assessment would only be completed if the human health 

exposure pathway analysis or ecological assessment indicate the presence of a complete 

exposure pathway and the background or statewide health standards are exceeded. The above 

schedule assumes that the proposed scope of work will provide data sufficient to complete the 

remedial investigation activities associated with the Petrolia facility. If additional investigation 

is warranted or PADEP requests a change in the proposed scope of work, this schedule is subject 
• 

to change, pending approval ofPADEP. 

-
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ENVIRONMENTAL STRATEGIES CORPORATION 
300 _C_orporate Cenrer Dr~ve. Su1ce 200 • Moon Townsh1p. PA lS I 08 • (4 12) 60 4-1 04 0 • Fax (4 12) 60 4- 1055 

October 24, 2003 

Mr. Mark Ansell 
Envirorunental Cleanup Program 
Pennsylvania Department of Environmental Protection 
230 Chestnut Street 
Meadville, PA 16335-3481 

Darius Ostrauskas 
United States Environmental Protection Agency, Region III (3 WC22) 
1650 Arch Street 
Philadelphia, PA 19103-2029 

I 

• • 

' 

I 
r 0. • 

Re: Sununary of January 2002 and April2003 Groundwater Sampling Results 
Crompton - Petrolia, Pennsylvania 

Dear Mark and Darius: 

• 

• 

- ,. 

Per our discussion on October 8, 2003, below is a summary of the January 2002 and April 2003 
groundwater sampling results by groundwater management area (MA 1 through MA 9). These 
results are also summarized in the enclosed tables (Table 1 through Table 9). We have also 
provided groundwater potentiometric surface maps prepared from groundwater level 
measurements taken during March 2003 and a monitoring well location map. 

Groundwater results in bold text with shaded boxes denote a constituent detection that exceeds a 
Pennsylvania Land Recycling and Environmental Remediation Standards Act (Act 2) Medium 
Specific Concentration (MSC) or United States Environmental Protection Agency (USEP A) 
Risk-based Concentration (RBC), if a MSC does not exist. ·These criteria were used to 
characterize groundwater quality and evaluate the groundwater results, but do not necessarily 
represent the remediation standards pursued by Crompton Corporation. In some instances, 
laboratory method detection limits exceed these criteria, which is denoted by bold text results. 

In summary, the majority of constituents detected above MSCs or RBCs are metals; however, the 
number and variety of metals that exceeded MSCs is generally less than the January 2002 
sampling event in a given monitoring well. This is primarily due to the low flow sampling 
procedures used during the April 2003 sampling event and the presence of total dissolved solid 
(TDS) concentrations of greater than 2,500 mg/1 in five wells, which permits the use of higher 
Act 2 MSCs. The presence of the metals we believe is largely due to background conditions. 
Environmental Strategies implemented low flow sampling activities using standard operating 
procedures generally consistent with the USEPA guidance Ground-Water Sampling Guidelines 
for Superfund and RCRA Project Managers (EPA 542-S-02-00 1, May 2002). 

Reston. VA • san Jose, CA • Boxborough. MA. • Minneapolis. MN • Cazenovia, NY • Durham. NC • Somerset. NJ • Denver; CO • Salt Lake City. ur 
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Mr. Mark Ansell 
Page 2 

October 24, 2003 

Benzene was detected at one management area (MA 6) above the Act 2 MSC during the April 
2003 sampling event. The benzene concentration in a groundwater sample collected from the 
replacement well for well 904 (904R) had a benzene concentration of 1,600 ug/1 compared to a 
concentration of 1,000 ug/1 from original well 904 collected in January 2002. The Act 2 MSC 
for benzene at this well is 500 ug/1 due to a TDS concentration greater than 2,500 mg/1. Other 
management areas (MAs 1/9, 2, 5) with wells containing benzene concentrations above MSCs in 
January 2002, were below the MSC in April2003. 

No semi volatile organic compounds were detected above laboratory method detection limits. 

Management Area 1 

Benzene 
April 2003 - Detected below MSC at OW -6 (2 ug/1) and MW -16B ( <0.11 ug/1). Sampling of 
deeper well (MW-16A) did not indicate the presence of benzene. 

January 2002- Benzene above MSC in wells OW-6 (100 ug/1) and MW-16B (5.8J ug/1) 

Metals 
April 2003 - Aluminum, beryllium, iron, manganese, nickel detected above MSCs 

January 2002 - Aluminum, beryllium, boron, iron, lead, manganese, nickel, chromium, 
vanadium, zinc above MSCs 

Other Observations 
4-Nitrophenol previously detected above MSC in well MW-16B was not detected in the April 
2003 sampling results 

TDS in wells MW-16B and OW-5 above 2,500 mgll 

Management Area 2 

Benzene 
April2003- Not detected above MSC in well MW-12 (0.35J ugll) 

January 2002- Benzene detected above MSC in well MW-12 (90 ug/1) 

Metals 
April 2003 - Aluminum, iron, lead, manganese, and nickel detected above MSC 

January 2002- Aluminum, iron, lead, and manganese detected above MSC 

• 
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-



Other Observations 

Mr. Mark Ansell 
Page 3 

October 24, 2003 

New monitoring wells MW- 31, MW-32, and MW-33 and existing wells W-3 added to the 
sampling program did not reveal constituents of concern 

Management Area 3 

Benzene 
April 2003- Not detected above reporting limit 

January 2002- Not detected above reporting limit 

Metals 
April 2003 - Aluminum, beryllium, iron, manganese, nickel detected above MSC 
January 2002- Aluminum, beryllium, iron, lead, and manganese detected above MSC 

Other Observations 
TDS in well MW -4 above 2,500 mg!L 

Management Area 4 

Benzene 
April 2003 - Not detected above MSC 

January 2002- Not detected above MSC 

Metals 
April 2003 - Aluminum, iron, manganese detected above MSC 

January 2002- Iron, lead, and manganese detected above MSC 

Other Observations 
TDS in well MW-21 above 2,500 mg/1 

Management Area S 

Benzene 
April2003- Not detected above MSC; MW-27 (2.6 ug/1) 

January 2002- Benzene above MSC in well MW-27 (780 ug/1) 

Metals 
April 2003 - Iron, and manganese detected above MSC 

January 2002 - Aluminum, beryllium, iron, lead, manganese, and nickel detected above MSC 

----- · -
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Other Observations 

Mr. Mark Ansell 
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October 24, 2003 

~N:'JlL present in well MW-28 (1.58 feet thick); January 2002 VOC and SVOC analysis did not 
tndtcate constituents of concern above laboratory reporting limits 

Management Area 6 

Benzene 
April 2003- Above MSC in well 903 (67 ug/1); 904 replacement well (1,600 ug/1) 

January 2002- Above MSC in wells 903 (160 ug/1) and 904 (1000 ug/1) duplicate (950 ug/1) 

Metals 
April 2003 - Aluminum, beryllium, iron, manganese, nickel detected above MSC 

January 2002 - Aluminum, beryllium, chromium, cobalt, iron, lead, manganese, nickel, zinc 
detected above MSC 

Other Observations 
TDS in wells 903 and 904 above 2,500 mg/1 

Management Area 7 

Benzene 
April 2003 - Not detected above MSC 

January 2002- Not detected above MSC 
• 

Metals 
April 2003 - Iron and manganese detected above MSC 

January 2002 - Aluminum, beryllium, chromium, iron, lead, manganese, and nickel detected 
aboveMSC 

Other Observations 
None to report 

Management Area 8 

Benzene 
April 2003 - Not detected above MSC 

January 2002 - Not detected above MSC 



Metals 
April 2003 - Iron and manganese detected above MSC 

January 2002 - Aluminum, iron, and manganese detected above MSC 

Other Observations 
None to report 

Management Area 9 

Benzene 
April 2003 - Not detected above MSC; OW -6 (2 ug/1) 

January 2002- Benzene above MSC in well OW-6 (100 ug/1) 

Metals 

Mr. Mark Ansell 
Page 5 

October 24~ 2003 

April 2003 - Aluminum, arsenic, beryllium, iron, lead, manganese, nickel, and thallium detected 
aboveMSC 

January 2002- Aluminum, arsenic, beryllium, boron, iron, lead, manganese, and nickel detected 
aboveMSC 

Other Observations 
None to report 

If you have any questions or comments concerning this letter, please do not hesitate to contact 
me at (412) 604-1040 or Raman Iyer at (203) 573-2353. We look forward to the continued 
cooperation with both the PADEP and USEPA through the completion of this project. 

ours, 

assen, P.G. 
Senior Project Director 

JAH:ckr 

Enclosures 

cc: Mr. Raman lyer, Crompton Corporation 
Mr. Dick Fleeger, Crompton Corporation 
Mr. John Simon, Environmental Strategies 

Docs/crompton corp/139435/GW Summary 1003.doc 
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' I , t .2~ Trichloroethane 
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0 .00075 

0 .12 
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8 . .5 

1,043 
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6.S 
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-
243 

1,624 

243 
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It &ffiltcr than dte A(f % MSC or tbe RBC whae aa Ad l MSC walue II not available. 

Table 2- DRAFT 

Cnlllldwat•r Sa•pMaa ReeaiU Sa•••ry 
Maaacemnl Area l 

Cn»•ptoa Corporaclea 
PetlioU.., Peauylvaala (a) 

MW-1 
01109/'0Z 03117/03 

0.25 U (e) 0 .13 u 
0 125 U 0 .16 u 

0 .2.S u 0.12 u 
o.s u 0.21 u 

0.125 u 0.16 u 
0 .15 u O. IS U 

0.2 u 0.16 u 
0 .25 u 0 .11 u 

1 u 0.82 u 
G.l5 u 0.19 u 

2.9 0 .43 J 
0. 125 u 0 .11 U 

0.25 u 0.11 u 
0 125 u 0 .1 u 

2 . .5 u 1.2 u 
2 . .5 u 1.2 u 
2.5 u IU 
2.5 UR 3.3 J 

0. 125 u 0.11 u 
0.25 u 0.12 u 
0.54 u 0.18 u 
o.s u 0.37 U.J 
o.s u 0 .16 u 

0 .25 u 0 .2 u 
0 .125 u O. IJ U 

0.5 u 0.11 u 
0.12$ u 0 .14 u 
0 ,25 u 0.015 u 
0.25 u 0.18 u 
0 .2S U 0.095 u 
0.25 u 0.11 u 
0.25 u 
0.25 u 0 .17 u 
o.s u 0.33 u 

0.2$ u 0.16 u 
0.2 u • 

0.2.5 u 0.21 u 
0 .125 u O.IS U 

0.25 u 0.14 u 
0.25 u 0.14 u 
0.25 u 0 .18 u 

0.12S U 0.11 u 
0.25 u 0.14 u 
0.2.5 u 0.24 u 
0.25 u 0.26 1 
0.2.5 u 0.095 u 
0.25 U 0.17 u 

MW-1.1 
01Je9Jft 

0 .2S Ul 
O. l~ Ul 

0 .25 UJ 
O S UJ 

0 .12S UJ 
0 7S U.J 

0 .2 UJ 
0 .2.5 UJ 

I UJ 
O.U UJ 
0.25 U.J 

0125 UJ 
0.2:5 UJ 

0.125 UJ 
2.:5 UR 
2.5 UJ 
2.:5 UJ 

-~· I ,. • .,.~ 

4L 
J 

0 .25 UJ 
0.54 UJ 

0.5 UJ 
O.S UJ 

0.25 Ul 
0.125 UJ 

0 .5 UJ 
0.125 UJ 

0.2S UJ 
0 .2.5 UJ 
0.25 UJ 
0.25 UJ 
O.lS UJ 
0.25 UJ 

0.5 UJ 
0.2.5 UJ 
0 .2 UJ 

0 .25 UJ 
0 .!25 UJ 

0.2S UJ 
0 .25 UJ 
0.25 UJ 

O.J2S UJ 
0.25 UJ 
0.25 UJ 
0.2S UJ 
0 .25 UJ 
0 :25 UJ 

MW-13 ...,.,,..3 ........ 1 3/31103 (b) 

0 f) u 0 .2S U 013 u 
016 u 0125 u 0 Hi U 
0 12 u 0 .2S U 012 u 
021 u OS U 0 .21 u 
0 . 16 u 0 .12S U 016 u 
0 . 11 u 0.75 u 0 . 11 u 
0 . 16 u 0 .2 u 0 l6 u 
0 JJ u 0.2:5 u 011 u 
0 .82 u l u 0.8.2 u 
0. 19 u • . 15 u 0 . 19 u 

0.092 u 0 .25 u 0 .092 u 
0.1' u 0.12:5 u 0 . 11 u 
0.11 u 0.2:5 u 0. 11 u 
OIU 0.125 u 0.1 u 
1.2 u 2.5 UR 1.2 u 
1.2 u 2.5 u 1.2 u 

1 u 2 .S Uk 1 u 
S7 B 2.$ UR 2 • .5 u 

0.3:5 J 0. 125 u O.lt U 
0 .12 u 0 .2.5 u 0 .12 u 
0. 18 u 0 .54 u 0.18 u 
0.37 UJ 0.:5 u 0.37 UJ 
0.16 u 0.5 u 0. )6 u 

0.2 u 0.25 u 0.2 u 
0 .11 u 0.125 u 0. 11 u 
018 u o.s u 0.18 u 
0 .14 u 0 .125 u 0.1. u 

0 .01S U 025 u 0 .07.5 u 
0 .18 u 0.25 u 0 .18 u 

0.095 u 0 .25 u 0 .095 u 
0. 11 u 0 .25 u 0.11 u 

- 0.25 u -
0.17 u 0.2.5 u 017 u 
O.l3 U 0.5 u 0.33 u 
0.16 u 0.25 u 0.16 u 

- 0 .2 u -
0.21 u 0.25 u 0.21 u 
0. 15 u 0.125 u 0.15 u 
0. 1. u 0.25 u 0. 1~ u 
0. 1~ u 0.25 u 0 .14 u 
0. 18 u 0.25 u O.J8 U 
O.t I U 0 .125 u 0.11 u 
014 u 0.25 u 0.14 u 
0.24 u 0.25 u 0.24 u 
0.28 B 0 .25 u 0.14 u 

0.09.5 u 0.25 u 0.09.5 u 
0 .17 u 0.25 U O. l7 U 
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a. 11e:ater Uua the Art 1 MSC or th RBC wltwe •• Ad 1 MSC uJ.c If aot anfleble. 

T l k I · MArt Ctn'l tiC) 

<M ••••..._ lam,r 1 ••Lh•Prmmz t 
M-aa•m I~ J 

( 'umpler ( ' .. p.riMh• 
,....,..., Pama.,'htdt 

MW-J 
eU.MJ 

00721 ~ 
• l I K 

00011 
oooos u 
0002 u 
0002 u 

00.304 
0135 

00002!5 u 
000067 J 

0 109 
0106 

0 .0025 u 
0 .002S U 
00025 u 
0 0114 J 
0 0025 u 

O.OOS47 J 
ooosu 
ooos u 

;).;, ' · L - -
J0.2 L 

() 0027 J 
o oon.s 

r -:v. 
0862 

0.000052 u 
07000052 u 

0.005 u 
0.0127 J 

0 .00539 B 
00102 
0002U 

0 .00245 J 
0.00011 J 
0.0002~ 

0.05 u 
o.os u 

0.00.5 u 
0.00677 J 

0.016 J 
0 0311 

-

Ul%741 

00112 II 

•v 
000012 u 
0 00016 II 

0002A u 
0 ()0.44 B 
0030) J 

017S 
0 ()()()51 8 

0 .0011 8 
070945 J 
0 105 1 

000039 u 
0 .000)9 u 
0700063 u 
0 .0145 

0.002 B 
0 .011 J 

0 .0011 u 
0 012) J 

194 
0.0026 UL 
00073 L 

r&:l 
---~-

0.49-4 
0 .025 u 
0025U 

0 OO.S2 J 
0023S J 
00023 u 
070026 B 

0700058 u 
OOOOSJ U 

0.00003) u 
0000031 u 

00046 J 
0.0074 J 
0 .0021 J 

0.016 J 
00079 K 
0.0136 K 

639 

MW· U 
..... ,.2 

L 
256 L 

00011 
0 ()()()~ u 

0 002 U1.. 
00351 L 
0024SL 

I 0. L 
O~L 

00032 L 
0 07SJ J 

00&4 1 
0002.SU1.. 
00025 Ul. 
0.0 141 L 
0067 L 

00229 L 
00567 L 
0005 UL 

OOHI L -••r o::::,;•L -
41 9 L 
~· 
'"'~ -~~L 

0 0)3 1 L 

L 
IS 9 L 

0000052 u 
0 00011 B 

00313 L 
0.0913 L 
o 0111 L 
00112 L 

0 00185 L 
001~ L 
00002 

0.00121 
00.5 u 
0 .0.5 u 

OOOS UL 
0.034.5 L 
00123 L 

0.132 L 

• 

•w•JU 

0 OU:.t • 
0~12 

0 00012 u 
oooon u 

0001. u 
OOOliJ 
002&2 J 
00109 J 

000076 8 
OOOU 8 
0229 
0 212 

0000J9 u 
0000)9 u 

00021 B 
0.003) B 
0 014) J 
001 ... J 
0 0011 u 
0002 8 
0017 u 

1 J.S 
00026Ul. 
00026 UL ,,..,. 

• • 7 

10 s 
o.~u 

o~u 

0.0191 B 
00207 J 
070023 u 
00023 u 
0.0013 J 
0 .0012 J 

0000077 8 
0 .000073 8 

O.OOtS U 
00045 u 

0 .003 J 
00031 J 
0.00j9 K 

0 .02JS )( 

1.190 

oos u 
602 K 

00019 
() ooos u 
000~ u 

00211 
00192 

0 12.2 
000025 u 

0000532 J 
0 0126 J 
0221 
000~ u 
00025 u 
OOOlS U 
00227 
00025 u 

000721 J 
ooos u 

000673 J 

OOJJS k. 
1_19 K 

OOO.lOC J 
000179 

OOCSl 
0753 

0000052 u 
0000052 u 

ooos u 
00113 J 

ooos u 
ooos u 
0.002 u 
0.002 u 

0.00019 B 
0000~22 B 

O.OS U 
o.os u 

o.oos u 
O~J 

oootJn J 

070461 

• 

..... J 1111 JO 

~ . ..,., 
OOlfl a 

() 261 
0 000 12 u 
000012 u 
0002 ... u 
0002A u 
0 0261 J 
0 0317 J 

O()()QoS 8 

0 0012 8 
004nJ 
0 0495 I 

000039 u 
000039 u 
00006J u 
000071 B 
oooos~ u 
OOOOS9 U 

0 OOJ I U 
00011 u 
0017 u 
0 196 

00026 UL 
00026 UL 
0 0061 J 
00207 
0025 u 
0025 u 
0001 8 

00016 B 
00023 u 
00023 u 

oooo-sa u 
0000.58 u 

0000033 u 
0000033 u 

00045U 
0,0046 J 
OOOS6J 
00074 J 
0,()()2) JC 
00026 K 

1.290 

~Cap't~lYAd 2 GW ~W lkmb VaSIOU 2AI 
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Volatile Orealllc: Compou.cb (Jacll) 
.I ,1 , 1,2-T etTachJoroethane 
1.1.2,2 -Tet1 achtoroetha:ne 
1, I ,2-TrichloToetbane 
1,1-Dichloroetbene 
1,2.3-Trichlorobenzene 
1,2.3-Tricbloropropane 
1..2.4 -Tric::hlorobenzeno 
I ,2.4-Trimc::thy~ 
1.2-Dib•·otno-3--dlloropropauc 
1.2-Dibromoetbanc 
1,2-Diehk>roethane 
t ,2-Dichlorop.:o pane 
1,3,S-Trimc::thylbcnzeue 
t .4-l>ichlorobcnzenc 
2-Bu:tanonc:: 
2--Hex.anone 
4-Mdhyl-2-pex~tanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomethanc 
Catbon disulfide 
Carbon tetrachJoride 
Chlorobenzene 
Cb1orocthane 
Chlorofonn 
Chloromethane 
cis-1 ,3-Dichloropropc:ne 
DicblorodiOuoroatethane 
Ethylbea1:zene 
HexachJorobutadiene 
lsopropy'lbenzene 
m-.p-Xylene 
Methyknc; chJoride 
Naphthalene 
n-Butylbenzene 
n-Propylbenzene 
o-Xylene 
p-Isopropylto1uene 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
T etrac:hloroethcne 
Toluene 
Triehloroethene 
Vinyl cldoride 

. 

_ ACT 2 MSC (e) 

70 
·0 .3 
s 
7 

-
40 
70 
3S 

S(f) 
0 .2 (f) 

5 
s 

3S 
7S 

s.soo 
-

410 
10,000 

s 
100 
too 
10 

4,100 

5 
1.00 
900 
100 
3 

-
1,000 
700 

I 
2.300 
10,000 

s 
100 

4,100 
4,100 
10,000 

-
4,100 

100 
4,100 

s 
1,000 

s 
2 

Bolded and suded eoncentndons lndlcate a constituent ~oncentratlon 

Table 1 - b.RAFT (co•tia•ect) 

Gre-d·wuter SUDpllac Renita Su••ary 
Ma••ce.ment Area 1 

Cnmpton Corporatloa 
l'etn)Ua, l"eaasylwaaJa 

Sa .. ple l .D.: MW-13 (coat'd} 
Sample Date: 03131/03 {b) 

RBC(dl 
0.41 

0 .0.53 
0 .19 
353 

-
0 .0053 

7.2 
12 

0 .047 
0 .00075 

0 . 12 
0 . 16 

12 
0.47 
1,906 
1,460 

2.000 
610 

034 

0 .17 
8.5 
8.5 

1,043 

0 .16 
106 
3.6 

O.IS 
190 

0 .44 (&) 
347.6 
1,340 
0 .86 
658 

212.6 (h) 
4 .1 

6 .S 
243 
243 

2l2.6(b) 

• 

243 
1,624 

243 
0.1 
747 

0 .026 

0.015 

0 . 13 u 
0 .16 u 
0.12 u 
0 .21 u 
0.16 u 
0 . .18 u 
0 .16 u 
011 u 
0 .82 u 
0.19 u 

0.092 u 
011 u 
0.11 u 

0. 1 u 
1.2 u 
1.2 u 

IU 
2.5 u 

0.11. u 
0. 12 u 
0. 18 u 
0.37 UJ 
0 .16 u 

0 .2 u 
0 .11 u 
0.18 u 
0 .14 u 

0.01S U 
0 .18 u 

0 .095 u 
0.11 u 

-
0.17 u 
0.33 u 
0. 16 u 

-
0.21 u 
0.15 u 
0 .14 u 
0.14 u 
0.18 u 
0.1 I U 
0.14 u 
0 .24 u 
0 .14 u 

0.095 u 
0.17 u 

01/0&10.2 

0 .25 u 
O. l2S U 

0 .25 u 
O.S U 

0.125 u 
0.7S U 

0.2 u 
0.25 u 

JU 
o.:zs u 
0 .2S U 

O. f2S U 
02S U 

0 .125 u 
2.S UR 
2.S U 
:2.5 u 
2.5 UR 

0 .125 u 
0.25 u 
0 .54 u 

0.5 u 
O.S U 

0 .2.5 U 
0 .125 u 

0.5 u 
0 .125 u 

0.2.5 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.25 u 

O.S U 
0.2S U 

0.2 u 
0.25 u 

0.12.5 u 
0.25 u 
0.25 u 
0.25 u 

0.125 u 
0.2S U 
0.2.5 u 
0.25 u 
0.25 u 
0.25 u 

Is ~ruter than the Ad l MSC or the RBC -where u Act % MSC value Is not available. . . 

Boldtd concentntJons Indicate a ddedion Umlt 

II creattr than the Act 2 MSC or tbe RBC where an Act 1 MSC value It aot available. 

MW-14 

04/01/Q3 

0 .13 u 
0.16 u 
0.12 u 
O.ll U 
0.16 u 
0 . 18 u 
0. 16 tJ 
0 .11 u 
0 .82 u 
0.19 u 

0.092 u 
0.11 u 
0.11 u 

0 .1 u 
1.2 u 
1.2 u 

I U 
2.5 u 

0:11 u 
0.12 u 
0.18 u 
0.37 UJ 
0.16. u 

0.2 u 
O.J I U 
0 .18 u 
0 .14 u 

0.07S U 
0 .18 u 

o.09s u 
0 .1 I U 

-
0 .17 u 
0 .33 u 
0.16 u 

-
0.21 u 
O.IS U 
0.14 u 
0. 14 u 
0. 18 u 
0. 11 u 
0.14 u 
0.24 u 
0.14 u 

0.095 u 
0.17 u 

MW-3e 
01/Mi02 

02~ u 
0.125 u 

0 .25 u 
o.s u 

0.125 u 
0.75 u 

0 .2 u 
0.25 u 

1 u 
0.25 u 
0.2S U 

0 .125 u 
0.2S u 

0.125 u 
25 u 
2., u 
2.S U 
2.5 UR. 

0 . 125 u 
0 .2S U 
0 .54 u 
o.s u 
o.s u 

0.25 u 
0.125 u 

o.s u 
0.125 u 

0.25 u 
0.25 u 
0.2S U 
0.2.5 u 
0.25 u 
0 .25 u 
o.s u 

0 .25 u 
0.2 u 

0 .25 u 
0.1.2.5 u 

0 .25 u 
0.2S U 
0.25 u 

0.125 u 
0.25 u 
0 .25 u 
0.25 u 
0 .25 u 
0.25 u 

03131103 

0 . 13 u 
016 u 
0 .12 u 
021 u 
0 . 16 u 
0. 18 u 
0.16 u 
0. 11 u 
0 .82 u 
019 u 

0.092 u 
0.11 u 
0.11 u 

0.1 u 
1.2 u 
1.2 u 

IU 
2 . .5 u 

0 .11 u 
0 .12 u 
0.18 u 
0 .37 UJ 
0 .16 u 

0.2 u 
0.11 u 
0.18 u 
0 .14 u 

0.075 u 
0.18 u 

0.095 u 
0.11 u 

-
0.17 u 
0 .33 u 
0 .16 u 

-
0.21 u 
0.15 u 
0 .14 u 
0 .14 u 
0 .18 u 
0.11 u 
0 .14 u 
0.24 u 
0.14 u 

0.095 u 
0.17 u 

P-..: o4 of I 0 

MW-31 
CW02103 

013 u 
016 u 
012 u 
021 u 
016 u 
018 u 
0 .16 u 
011 u 
082 u 
019 u 

0 .092 u 
CUI U 
0 J1 u 
OIU 
1.2 u 
1.2 u 

I U 
25 u 

0 .64 J 
0 .12 u 
0"18 u 
0 .37 UJ 
0 .39 J 

0 .2 u 
0.11 u 
0.18 u 
0.14 u 

0.075 u 
0 .18 u 

0.095 u 
0.11 u 

-
0.17 u 
0 .33 u 
0.16 u 

-
0.21 u 
0.15 u 
0 .14 u 
0.14 u 
0 .18 u 
0 I I U 
0.14 u 
0.24 u 

1.9 

0 .095 u 
0 l7 u 

~10ii¥0a ~139435/Aa 2 GW SliiiCtlinf'IW'R/OW RaultJ Veuion :!J:b 
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• 
I 
• 

I 

1 

I 
I 

I 
I 

• • • 
. 

s ... p~e I.D.: 
S.aaple Date: 

Sc:atvea.tU. o~-k c .. .,._... (IIIII) ACT 2 MSC (cl RBC'd} 
1.2,4 -T 70 72 
I ,4-[);chJorobenzenc 15 0 .47 
2.•.~ TrichJoropt.enol 31 6 .1 
2..4-D;cldorophenol 20 109.:5 
2 ,4-0ini\ropnenol so (f) 73 
2,4-Dinitr"Otolume JO(f) 73 
2-Cblorophenol 40 30 .• 
2-Methylnaphthalene 2.000 -
Z-NitToanihne S.l -
3,.3'-DichJorobcnzidine lO(f) 
3 -Niuoaniline Sl 3 .3S 
• • 6--Dittitro--2-mcthytpbcnoJ - 3.65 
4--0Jioro-3-meth)'tphenol - -
4-Nitroaruline 58 3 .3$ 
4--Nit.rophenoJ 60 292 
Acenaphthcne 3,800 36:5 
:Benm( a)anthnlc.c:ne lO(f) Q.092 
Bc:n7.0( a)pyreoe 0.2 0.0092 
Bcnzo(b)Ouo~ 10 (f) 0 .092 
Benzo(g.h.i)peryteoe IO(f) -
Bcnzo(k)Ouoranthene IO(f) 0 .92 
bii(2-Ch1orocthyl)ether 10 (f) 0.0096 
1Q(2-Ethylhe-xyt)pbthala•e 6 4 .8 
C.mrole 130 3.3S 
Owysene 10 (f) 9.2 
I>*nzo(a.h)Mthracene 10 (f) 0 .0092 

Dibcnzofunln IO(f) 12.2 
Di-n--butyl pbahalale 10,000 3,650 
Di-n-oct)lt pbthalate 2,000 730 
Fluorene 1,900 243 
H I 0:042 
Heuchlorobutacficne I 0 .16 
Hexachlor~lopeidedicnc $0 219 
H I 4 .8 
lndeno( 1.2,.3-cd)pyrc:ne 10 (t) 0 .092 
bophorone 100 10.S 
Naphthalene 100 6.S 
Nitrobenzene 51 3.5 
N -Nitro5o-di-n-propylamine 10 (f) 0 .0096 
N-Nitrosodiphenylarile SlO 14 
Pentachlorophenol I 0.56 
Phenanthrene 1,100 -
Phenol 4,000 10,950 
Pyrene 130 182.5 

Bolded and sladed coacalntJou llldlcate a coDStftaat to•CfttntJoa 
Ia puter tbao the Act l MSC or tile RBC wllere •• Act 2 MSC val8e Is Mt avaUable. 

Boldt:d coaceotradou badkate a ddectfoa laft 
Ia crutu tiJaa dse Ad 2 MSC or the RBC wbe.-c ao Act 2 MSC value II aot available. 

Tab .. %· OllAPT (co•"•• sf) 

G,...ad,•tcr S••Pillll RuMIU ,.,.__,. 
M•••ac•cot Area .z 

CroiDptoa CorpontJoa 
Petr•lla. p..,._,.awalda 

MW-13 (coat'd) 
03131/0J (b) tl/OM.Z 

- -
I.A U 1.72 u 
I 3 U Ill U 
I .S U 902 u 
1.2 u 1.42 u 
1.3 u 161 u 
1.5 u 2.06 u 

J u I .S6 U 
3.8 u 4.33 u 
2.6 u J.SS U 
1.3 u 2,23 u 
1.3 u 1.77 u 
l.IU 1.81 u 
J 7 u 1.64 u 
I.S U 1.89 u 

.0 .89 u 1.79 u 
1.4 u 1.11 u 

0.82 u 2.19 u 
0 .96 u 3.16 u 

1 I U 22S U 
uu 1.S9U 

0 .17 u 1.47 u 
3.1 u 0 .... 3 u 

0.91 u 2.51 u 
IU 3.S3 U 

l.S U 1.86 u 
l.lU su 

0.91 u 2.04 u 
I.S U 1.81 u 
J.ZU 2.66 u 
..... u 2.35 u 
6U 2.61 u 

1.3 u 1.99 u 
0 .96 u 2.07 u 

1.3 u 1.79 u 
uu 2.79 u 
1.4 u 1.61 u 
l .S U l.S4 u 
4U 4.27 u 

0.78 u 1.7 u 
J u 1.76 u 

1.9 u 073 u 
0.9 u 2.11 u 

MW-14 
...... JD3 

I 3 U 
1 3 u 
1.4 u 
I J U 
IS U 
12 u 
1.3U 
I.S U 

I U 
3.7 u 
2.6 u 
1.3U 
12 u 
I.IU 
J 7 u 
I.S U 

0.89 u 
2...4 u 

0 .11 u 
0.9S U 

t u 
1.4 u 

0.16 u 
3U 

0.91 u 
0 .99 u 

1.4 u 
I U 

0.9 u 
l.S U 
1.2 u 
1.4 u 
S.9 U 
1.3 u 

0.95 u 
13 u 
1.4 u 
1.4 u 
l.S U 

4U 
0.78 u 

I U 
l.9U 

0.89 u 

MW-3e 
•• ,.,Jfl 

-
-

1.11 u 
1.98 u 
949 u 
149 u 
I 77 U 
2.17 u 
1.64 u 
4.56 u 
163 u 
2.3S U 
I 86 U 
1.91 u 
I 73 U 
1.99 u 
118 u 
1.17 u 
2.31 u 
3.33 u 
2.37 u 
1.67 u 
26 u 

0.466 u 
2.64 u 
372 u 
1.96 u 
S.26 U 
100 

1.91 u 
2.1 u 

1...47 u 
2.7S U 
2.09 u 
2.18 u 
1.88 u 
29-4 u 
1.69 u 
1.62 u 
4.49 u 
1.79 u 
1.8SU 

0.768 u 
296 u 

e:JIJIJUJ 

--
14 u 
1.3 u 
1 s u 
1..2 u 
I 3 U 
I.S U 

IU 
3.7 u 
2.6 u 
1.3 u 
1.2 u 
1 I U 
17 u 
I.S U 

0 .89 u 
2...4 u 

0.11 u 
095 u 

IU 
1.4 u 

0 .86 u 
3U 

0.91 u 
0.99 u 

L4 U 
I U 

0.9 u 
LS U 
I.Z U 
.... u 
S.9 U 
1.3 u 

0.9S U 
1.3 u 
1.4 u 
1.4 u 
I .S U 
4U 

0.78 u 
JU 

19 u 
0 .19 u 

Psse Sof 10 

MW-JJ 
..... VOl 

-
I I R 
I 6 R 
19 R 
I S ll 
I 7 R 
1.9 u 
1.3 u 
4.7 u 
33 u 
1.6 R 
J.6R 
I 4 U 
2.1 R 
1.9U 
l.lU 
3U 
IU 

I 2 U 
1.3 u 
1.7 u 

'r -:~ J 
3.8 u 
uu 
1.2 u 
1.1 u 
l.3U 
1. 1 u 
19 u 
1.5 u 
... u 
1.5 u 
1.6 u 
1.2 u 
1.7 u 
1.8U 
1.7 u 
uu 

.. 

su 
0.98 R 
uu 
2.4 R 

l.IU 

~CGrp'J)SI(lSIAcUGW ' Raults Venloo~.* 
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.. _ ... ,...,.. 
~Mum. o.ot-d 
A~ Total 
A..-BiK)fi)', l>ilaohed 
Atn&I"MY. Total 
Ancmc.. O..Olved 
Anetuc. TocaJ 
S.tum. Dluol...ecl 
Bllrit.lm. T o&aJ 
Baylbum., D'laolwd 
8aylbum. Toc.aJ 
Boron. D u olved 
Boroa. T otaJ 
C.-lltawn. o·. otwd 
Cadrreum. T oc.aJ 
CltronWm. OWotYOd 
Chromrwn. T otaJ 
eot.Jt, Diaaotvcd 
eot.h, Total 
Coppet, ~Yed 
CA:.pper, Total 
lron. Diaolwd 
Iron, Total 
lad. Diaolwd 
Ind. Total 
M~•oe. o•otvcd 
Manpnese. T otaJ 
Mercury. D;aolvod 
Mercury, Total 
Nickel, Dislolved 
Nickel, Total 
Selenium, Dtaolvcd 
Selenium, T otaJ 
Silver. Dissolved 
SilYer, T ot.J 
Thallium, Diaolved 
Thallium, T otaJ 
Tin. Dissolved 
Tin, Total 
Vanadium. DiuoJved 
V nadil.un. Total 
zmc. Dissolved 
zmc. Total 

~ Claaalltry (alii) 
Total DiAolved Solidi 

ACTJMSC'ld - -------

02 

0 03 (I) 

o.os 
-
2 
-

0004 

-
0 .6 

-
0 .005 

-
0.1 

-
2 

-
I 

-
0 .3 

-
o.oos 

O.M 

-
2 
-

0.1 

-
o.os 
-

0.1 

-
0.04 (f) 

-
61 

-
0 .72 

-
2 

-

-
.Boldecf a•d ahadecl co•tt•lndoDJ Jadlatt 8 COutftDtJtt COIICeDtratlea 

Table l • DllAFT (c••d ..., 

Got ...... .ur s •• , .............. .., 
M-•Cftl'"' Ar~• J 

Cr••pt•• ( .. p 11 att.. 
r .. ., •••· r-••rt.-·e•a 

s...pa.r.o .: MW-u (ce~~t'tll 
..... Date:: eY.JJJel {tl) 

llBC(d} 

37 

-
0 .015 

0 . OO()().t 5 

-
2.6 
-

0.07) 

-
3.3 

0 .011 

-
O. J I (i) 

0 .73 

-
1.5 

-
11 

--
-

0 .13 (J) 

-
-

0.73 

-
0.11 

-
0 .11 

-
0.0026 

-
22 
-

0 .26 

-
11 

-

0 .02()6 B 
0 23 

000012 u 
000012 u 

0002-4 u 
00024 u 
00267 J 
Q,030S J 

0.00074 B 
00011 B 
0 0482 J 
0 .0479 J 

0.00039 u 
0 .00039 u 

00011 B 
0.00063 u 
000066 8 
0.00059 u 

0 .0011 u 
00011 u 
0017 u 
0.148 
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C'hiOf'Oetlune 900 ] ,6 0 S UJ 018 u OS U 
Chlorofo rm 100 OIS 0 125 UJ 014 u 0 l2S U 
Clduromc:thiii'IC ' 190 025 UJ 007S U 025 u 
cia-l .l · Dlchloroptopene • 0.44 (f) 02S UJ 011 u 025 u 
DichlorodiRuotometb.e 1,000 347 6 0 .25 UJ 0 ()9:S u 02S u 
Ethylbcnune 700 1.340 025 UJ o II U 02S u 
He uchlorobut.lldieae I 016 025 UJ • 0.2S u 
laopfopylbcnune 2,300 6SI 02S UJ 017 u 02S U 
m-.p-Xylene 10,000 212 6 (I) OS UJ 0)3 u OS U 
Metllylr-M chloride s 4 I 072S UJ 0. 16 u 0.25 u 
Naphthalene 100 65 02 UJ a 02 u 
n-Dutylbmzene 4 ,100 243 02S UJ 0721 u 025 u 
n-Propylbcru:cnc 4.100 243 0 . 12S UJ O. IS U 0 12S u 
o-Xytc:m: 10,000 212 6(&) 025 UJ 014 u 02S U 
p-1aoptopyllohac•te . • 0.2.S UJ 014 u 025 U 
M<:·Bulylberucnc ... 100 243 02S UJ 0 II U 0725 u 
Styrene 100 1.624 0 125 UJ 0 II U 0. 12.S u 
I at· Butyl benzene 4,100 20 02S UJ 0714 u 0725 U 
T cu.ch IOf'Odhene s 01 025 UJ 024 u 02S U 
Toluene 1,000 7<47 0.2S UJ 014 u 025 u 
Tnc:hlou>c:thmc s 0026 0.2~ UJ 0 .09S U 02S U 
vmyt chloride 2 0 015 025 UJ 0. 17 u 02S U 

hided a.cl tuckd eOHeat,.tlo .. l•dfuu 1 co•tttt~nt coKHtnlloll 
teare1ter tit•• tit• Actl MSC or tile RIC wlterr 11 Ad 2 MS<" v1hte u 110C avahableo 

llokttd c:o•rcetr•dou huUuCe 1 ddeeUoa n._u 
II cruter till• tilt Actl MS(' or tlte RIK.' wlten •• Act 1 MSC valve Ia aol •veUebJe. 

.llfW~H ...,,..., ..... ..-) 
0" u OlS U 
0 ,. u 0 us tl 
012 u 02~ u 
011 u OS U 
016 u 0 12~ u 
0,. tr 015 u 
() 16 u 02 u 
0 II V s 
on u tU 
0 •• u • . u u 

oa.2 u 02S U 
0 II U 0 12S U 
0 II U ) J 

0 I U 0 12S U 
r 2 u 10 
• 2 u 2 s u 

I U 2 s u 
26 8 1..200 L 

0 ll u -:-till 
012 u 02S U 
011 u OS. U 
Ol7 UJ OS U 
016 u OS U 
02 u 02S U 

011 u 0 12S u 
011 u OS U 
014 u 0 12.:S u 

0075 u 02S U 
0 IS U 02S u 

009SU 0 .2S u 
0 I I U I II 

• 0.25 u 
017 u 063 J 
033 u IS 
016 u 025 u 

• 24 
021 u 02S U 
0 IS U 041 J 
014 u S.l 
014 u 0.2.S u 
0 '' u 02.S u 
0 II U 0 . 12.S u 
022 J 025 u 
0 .24 u 0.2S U 
0.14 u 71 

0095 u 0.2S U 
0717 u 0.25 u 

·-· .... ...................................................................................................................................................................................................................................................................................... •· . -- .. 

,. • . z, 
0 ..., . .,., 

0 Jl u 
016 u 
() 12 u 
0~1 u 
0 ,. tJ 
0 •• u 
0 t 6 u 
0 l I U 
0&1 u 
0 ,. u 

00.1 u 
0 J 1 u 
0 tl u 
OtU 
r 2 u 
t 2 u 

IU 
48 

26 
011 u 
011 u 
0.)7 Ul 
016 u 
02 u 

0 II U 
0 II U 
0 ... u 

0075 u 
0 ll u 

0 .095 u 
0.711 u 

0 J7 u 
033 u 
0716 u 

• 

02t u 
O,IS U 
014 u 
0 ... u 
0. 11 u 
0 II U 
0 14 u 
0.24 u 
02 J 

0.095 u 
0. 17 u 

~CorpiU~lSIAct ~OW ~Jl7UW Ro1IJts VaA\1•2..\b 

....... Atc:a$ 

. 



Sa•ple J.D.1· 
5a•ple Dace: 01/0t/02 

Se•••olad\e o,..a~c; c ... .,. •.•• (,..,.. ACt' l MSC (!!l RIIC'c} 
1..2 .• · T richlorobcrlrcne 70 72 -
I .4 -l>ichlorobcnz~e 15 047 • 

.l,4,6 -Tnchlorophenol 3l 6 .1 I tl U 
2.4-Di.::hlorophenol 20 109S 1.98 u 
2.4-Dmitrophe-rlol .SO {e) 73 949 u 
l,4·"DinilJ'OI.Oiuene 10 (c) 73 1.49 u 
2 -0iorophcnoJ 40 304 1.77 u 
.2 -Methytnaphchalene 2.000 2.17 u 
2 -NttToanil ine 20(c) • I 64 U 
3 ,3/-Dich lorobenzidine 20 • .. 56 u 
3-Nitroanitine S .8 3 .3S 1.63 u 
4.6-Dinitro-2-m~yJphenoJ - 3 .65 23.5 u 
4-ch loro-3-methytphcnol • • 1.86U 
4-NitroaniHne 5.8 l3S 1.91 u 
4 . NitrophcJ'lol 60 292 1.73 u 
Ace:naphlhene 3,800 36S 199 u 
BenZO(II):mthf'IICelle IO(e) 0.092 188 u 
~o(a)pyrene 0.2 0.0092 ... 7 u 
Benzo(b}Ouonnthene IO(e) 0 .092 2.31 u 
Benzo<s.h..i)paylenc 10 (e) • 

~ BetU;O(k)fluoranlhene 10 (e) 0..92 
3 .33 u 
2.37 u 

tris(2 -Chloroethyl)e1her l.O(c) 00096 167 u 
bi.s(2-Etbyl~yl)phthalate 6 '"~ 2.6 u 
~le 130 3 .3S 0466 u 
Chrysene 10 9.2 2.64 u 
Dibenz.o(a,h)anthr.ac:c:ae 10 0.0092 3.72 u 
Dibenzofuran 10 12 2 1.96 u 
Di-n-bulyl phlhala&e 10,000 3,6SO S.26 U 
Di-rH>Ctyl phlhabte 2,000 730 2.1S U 
Fluorene 1,900 243 I 91 U 
Hex~bl,orobenzene I 0.042 2.1 u 
Hcx!!Chlorobuaadiene I 0 .86 2.A7 u 
Heuc:hlorocycJopcntadic:J~C so 219 2.7S U 
Hexachloroethane I 4 .8 2-09 u 
lndeno( I .2..3-cd)pyrene JO(e) 0.092 2 18 u 
lsophorone tOO 70.5 188 u 
Naphthalene 100 6.5 2 .~ u 
Nitrobenzene SJ 35 1.69 u 
N•NilJOs<H1i-n-propyl3111ine IO(e) 0 .0096 1.62 u 
N-Nitrosodiphenylamine S30 14 449 u 
Pentxhlorophenol I 0.56 1.79 u 
Phenanthrene 1,100 - 1.85U 
Phenol 4 ,000 10,950 0.768 u 
Pyfene 130 112.5 2.96 u 

Bolded aad slladed eo.c:ealntioM ladlcate a coudt~~eat co.eealradoe 
II putu ~. tile Act 1 MSC or lbe RBC wile~ •• Ad Z MSC valae Is aot available. 

Bolded coa~eatnttloas iHicate a dnedioa Hmil 
Is cnater daa• tk Acll MSC or die RBC wlaere aa Acll MSC val• Is 801 avalbble. 

Tllltle 5 • DIL\PT (c-INoeed) 

Gr ••lldwac~n s..pU .. Rnllka S.•aary 
Ma .. a:e•e.•• Are-a ·s 

(.' ro•pto• (.'orporaU.• 
Peuolla, r--:rlva•ia 

M ·W -15 
IW/10103 

-
1.4 u 
13 u 
1.5 u 
I 2 U 
I .J U 
I .S U 

IU 
3 .7 u 
26 u 
I 3 U 
I 2 U 
1.1 u 
17 u 
IS U 

0.19 u 
2AU 

081 U 
09S U 

1 u 
, .. u 

0 .86 u 
JU 

0.91 u 
0.99 u 

J.-4 u 
J u 

0.9 u 
1.5 u 
1.2 u 
uu 
59 u 
l.J u 

0.9S U 
1.3U 
1.4 u 
1.4U 
I.S U 

4 u 
0.78 u 

IU 
1.9 u 

0.89 u 

OIM/02 

• 

1.72 u 
... u 
902 u 
I 42 U 
I 61 U 
2 .06 u 
I S6 U 

<4..33 u 
ISS U 
22.3 u 
1.17 u 
1.11 u 
164 u 
1.19 u 
1.79 u 
1.71 u 
2.19 u 
3 16 u 
2.2S U 
I 59 U 

.~ . 
:"'i~(I"A'. . ~ -~.,...,..~ . ~IlJ 

0.<443 u 
2.SI U 
3.53 u 
1.86 u 

su 
s.s J 

1 81 u 
2.66 u 
2..35 u 
261 u 
l.99 u 
2.07 u 
1.79U 
219 u 
1.61 u 
1.5<4 u 
4.27 u 

l.7 u 
1.76 u 
0.73 u 
2.81 u 

MW-U 
0<111 .... 3 

-
-

1.4 u 
13 u 
I 5 U 
1.2 u 
13 u 
LS U 

I U 
37 u 
2.6 u 
I 3 U 
I 2 U 
1.1 u 
1.7 u 
I .S U 

0.89 u 
l.A u 

0 .81 u 
0.9S U 

I U 
.... u 

086 u 
3 u 

0.91 u 
0.99 u 

1.4 u 
IU 

0.9 u 
l.S U 
l.lU 
uu 
S.9 U 
I.J U 

0.95 u 
I.JU 
1.4 u 
14 u 
.1.5 u 

4U 
0.7S U 

I U 
1.9 u 

0.89 u 

PPM 2or4 

MW-27 
et/09102 IW/10103 

~ 

-
17.2 u 14 u 
••• u I 3 U 
M.2 U 1.5 u 
14.2 u I 2 U 
161 u ll u 
20.6 u I.S U 
15.6 u I U 
43.3 u 3.7 u 
15.5 u 26 u 
11..3 u I J U 
17.7 u 12 u 
11.1 u I I U 
16<4 u 1.7 u 
189 u I .S U 
17.9 u 089 u 
17.1 u 2AU 
:U.9 u 081 u 
31.6 u 0.9S U 
u.s u IU 
15 .. 9 u 14 u 
M .1 U 0.86 u 
4..43 u 3 u 
H.l u 0.91 u 
JS.J u 0.99 u 
... , u 14 u 

so u IU 
20.4 u 0 .9 u 
18.1 u LSU 2,., u l.l u 
2.3.! u IAU 
26.1 u 5.9 u 
19.9 u I.J U 
20.7 u 0.95 u 
17.9 u 1 3 u 
21.9 u 1.4 u 
16.1 u 1.4 u 
15..4 u I.S U 
42.7 u 4U 

17U 0.78 u 
17.6 u I U 

7.3 u 1.9 u 
28.1 u 0.89 u 

~ Orpll394JSIJ\d ~OW Ralalu Va:sim ~.xis 
Mprt Ara~ 
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• 

Sz•~ I.D .t 

'fzt .. • - Dil.A.rr•u ttnafl 

Cr1 f•JIIa 5awp"na ltP lzl azz CI•J' 

M•-a•w~esl 4r- • 

MW·ZS 

(. ,._,_, .. ( -......... 
.......... . )hzdz 

M~-M 
tlzmflk DMe:1 ....... , ~ .... , ..... JeJ ~ ... , 

M...a.r.._m 
AIUlt\tn-. o...ot~ 
Ah~mtnu.n_ T ota1 
A..lUft<MI)I , 0.411tttv.d 
AnUmofty. Tout 
Anattc. DlssotYCII 
AI'WnJc. T ouJ 
s.,um, f>t.Moi'lred 
B.,um. Tout 
Bel yfl•wn. Drstolved 
Beryllium, T ouJ 

Boron. Diuolved 
Boron. T .,._, 

Cadmawn, Dusolved 
Cadm1urn. Toul 
Chromfum, Diuolved 
Cluomium, To&al 
Cobalt. Dissolved 
Cobalt.. Total 
Coppa. Dissolved 
Coppet . T ota1 
Iron. Dissolved 
Iron, TotaJ 
U:ad. Dissolved 
t.e..d. Total 
Manganese. Dissolved 
M 1111pncse. Total 
Mercury. Dissolved 
Mercury. Total 
Nickel. Dissolved 
Niclc.el. Total 
Selenium, Dissolved 
Selenium, Total 
Silver, Oi$$Oivcd 
Silver. Total 
Thallium, Dissolved 
Thallium. Total 
Tin. Dissolved 
Tin. Total 
Vanadium. Dissolved 
Vanadium. Total 
Zinc. Diuolved 

Zinc. Total 

~•uaJ Cllemlstry (mlfl) 
Total Dissolved Solids 

A£! 1 MISCI!!l 
Ol 

0 OJ (c) 

• 

oos 
-
2 

0004 
• 

06 

ooos 

0 . 1 

-
2 

-
• -

0 .3 

-
o.oos 

• 
oos 
-
2 
-

0 . 1 

-
0.~ 

• 

0.1 
• 

0.04 (e) 
• 

61 

-
0.72 

• 

2 

-

-

All('{~,} 

)7 

OOIS 

000004J 

-
2.6 

0073 

3) 

-
0 .011 

0 II (b) 

0 .73 

-
I.S 

-
II 
-
-
-

0.73 (i) 

---
0 .73 

-
0 II 

• 

0 .18 

-
0 .0026 

-
22 

-
0 .26 

-
11 

-

-
Bolded aiKI sltaded eo.ceatradou Jadlcate a coudtwat coacealradoa 

" 

001\JL 
, as L 

0 0014 
000249 

0002 UL 
0002 UL 
OlJ2 L 
0S)6 L 

00002S UL 
0000311 L 

0 101 
OOS61 J 
0002S UL 
0002S UL 
0002S UL 

000682 L 
0002S UL 

0 .00307 L 
0005 UL 
OOOS UL 

-:!1 . ,.., ..,..~ 

·1·'-'J L 
8 56 L 

0002S UL 
00064 L 

L -- - -
0826 L 

O.OOOOS2 U 
0000052 u 

OOOS UL 
0.0061S L 

0005 UL 
O.OOS UL 
0 .002 UL 
0 .002 UL 

00001 u 
0.0001 B 

O.OS U 
o.os u 

OOOS UL 
0 .00624 L 

0.0072 L 
0.03S.S L 

-

II Jrtater tltaa tbe Ad l MSC or tile RBC wltue aa Act l MSC nl•e II aot naUable. 

Bolded coace•tradou l•dlcate a dettcdoa llmlt 
Is Jrtater thaa th Act 1 MSC or tlae RBC wlaue •• Ad 2 MSC valae Is 1t0t available. 

. ' 

002,8 
OOHI B 

0 00012 u 
000012 UL 
00024 u 
00024 u 

0 291 
0 )OS 

0001 B 
00016 8 
00299 J 
00306 J 

000039 u 
000039 u 
000063 u 
000063 u 
OOOOS9 U 
OOOOS9 U 

0 001 I U 
0 0011 u 

. ..... 0 • :M 

069 
002.5 u 
0.061 B 

000013 u 
0.00083 u 

0.0023 u 
0.0023 u 

000058 u 
000058 u 

0.000033 u 
0.000033 u 

0.004.5 u 
0.0045 u 

0.001 u 
0.0011 B 
0.0018 B 

0.0013 u 

146 

e.s •TL 
49 S I. 

0002 

oooos u 
0 02 \JL 
002 UL 
I 19 L 

3 92 L 
0002S UL 

000103 L 
00791 J 
0091-4 J 

O.e%5 UL 
0025 UL 
002S UL 

00917 L 
002S UL 
O. IIS L 
005 UL 

0106 L 
_,:i,1j L 
167 L 

0.015 UL 
0 116 L 

P'!lr> Z!""'"'"' y _ij l 

' . 
'~ 

933 L 
O.OOOOS2 U 

0 .00025 B 
O.OS UL 

0122 L 
O.OS UL 
005 UL 
002 UL 

0.02 UL 
0.0001 u 

0.000739 
oos u 
0.05 u 
O.OS UL 

0. 109 L 
0. 137 L 

032S L 

-

0~17 B 
IS 2 K 

000013 B 
OOOIS B 
0 0071 , 
00237 

I 2 
I 66 

000097 8 
00027 8 
00602 J 

0 ()6.4 J 

000039 u 
000039 u 
00006) u 
00221 

000076 B 
00274 J 
0.0011 u 
00307 

609 
00026 u 
00277 

• ~ .. A".:;i'' 
~.!." ~ 

1 II 
O.OS4 B 
0.094 B 

000097 J 
0 .032S J 
0 .0023 u 
0.0033 J 

o.ooos1 u 
OOOOS8 U 

0000033 u 
000013 B 

0004S U 
00047 J 
0.0024 B 
0 037S J 
0.0018 B 

0 .1 

1,190 

..... )-4 

••w-n 
..... 192 Nil .. ) 

L 
7 1 1 L 

() 000? 9 J 
0 ()()I)S u 
002S9 L 
00429 L 

. . . . 

l 74 L 
3 04 L 

. ijj41 L 
00122 L 
0107 

0126 

•ns UL 
0025 UL 

00912 L 
o 17 L 

00738 L 
0144 L 
0 Ill L 
0 171 L 

- -. : - .ijL 
247 L 

....-- 118 

l - - -

0 151 L ...... 
~ ., I . ... L 

- ~ l:i.1J L 
I 04 L 

000021 B 
0 00037 
~-.--
-~ ... ~ L 

0.2 L 
0 .05 UL 

O.OS UL 
002 UL 

0.02 UL 
000065 
0.00114 

o.os u 
o.os u 

0 .121 L 

0196 L 
0.314 L 
O.S93 L 

-

00112 8 
2 1J IC 

0000121J 
0 00012 U\. 

0 002S J 
00069 J 

0 749 
09)9 

oooo.• B 
00016 8 
00929J 
009l7J 

000039 u 
0000)9 u 
000079 J 
00163 

000059 u 
0 0039 J 
0 0011 u 
00136 J 

' >r?" . . _.,.. 

16 7 

00026 u 
00069 
. -. - pj 

s 91 

002SU 
0057 8 

00034 J 
0 .0092 J 
00023 u 
00027 J 

0.00058 u 
000051 u 

OOOOOH U 
0000033 u 

0.004S U 
0.004S U 
0.0019 B 
00082 B 

0001.) u 
0.0315 

472 
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1 zttw t - DllArf teo II 1 •• 

~zf-.t...- !iewell .. Jl•••'ea 5' ry 

Ma .. .,nwae "'- ~ 
( , .......... ( -pew ...... 
Peuel•a. Peszr_rtors ... 

ai I L> .. tdnllatk'M-. nar1 - ~--· pn 1~. ·-·- W~e.ce.~ ttO cncnion ~~lype4 or CCMI•:nuent noc -lyzed. mtr11- ~n~ltW••• f"!!" Uur. 
lit A~! DI:Jft rc•.._n~t ni«Srunt ~·tk N•cewuaa~ CMS( 'a) for • .aed aquafen. •bet~ Tucal L.Jiaaol~ Solict.leN chn Off,.,., to 2~ 

llle WOftdai'V tna.•wnunt conten-..nt k~l .. J~,ated feN aiWT1UIUI1\. uvn. and menprwM. 
cl ll S I PA R~Atc:JII Ul Ra.k I~ C onceaaiiM- fRR<..' ) foe-...,.... ... (Apral200l). 
41 0.. Qualatkn 

lJ- ~~-""'*..at deleaed .. luted method dcte<:tioiiiHIIit 
~ • c~ .. ttuent *t~cd sc., C!_.unated C'Oikencrwuon for oe-pnica; mecbod bl~~nk contamin.aioe for inorsenica 
8- fl'tdttod blank con~MJWU~uon fOf orasnJCS. con.acituent detected at aa eiCimMed conceaaatioa fOf incw,.atc. 
L- repr:Jf1Cd val~ m.bc bi.ai>Cd low: SdU&I value expected to be bi .. +ca 
R- ~h r«"JCCfed foe- data vahdsuoa 
1C. - reponed val~ rnzy ~ b~ hip; actual value expected to be hia'w.• 

cl P'nlct teal Qu.sntetattan Limits ( PQL&) •ewe aubstitued for the c::riteriocL 
f! Cnac:non fM 1.3- 06ch&cwopoopeJ+c. 
If C ntcnoo fOI' xylc:nn 
hi C riterion fot Chromium VI . 
il Cri&erlotl for u.npneae. ooafoocl. 

.. ... ..,. 

clocsiO'CIIif*llt Corp113943"Ac:t 2 GW SeqtliiiWJUFRIGW Ra.alls Vasa 2 xJs 
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v ..... Ora••k c-p••••· (1'811) 
I, t . I .2 Te'lnK:hkwoctt..w 
\ , 1.2, 2 T e'lraci\Jorot:t.lwinc 
1. 1.2 · Tr.chtoroc:cn.ne 
I. I DK:tltor-octMnc 
t .l.l -Tnd\k>roben.zcne 
1.2.3 · Tnchloropropane 
1,2.,4 · Tnchlorobenzrlle 
1,2,4 · Trimrthylben.z>ene 
l . l · Dbomo-3-chtoroocOll•-= 
l ,l ·Oibr~ 
1,2-01Chk>roetb.nc 
1.2-0tchloroprop Me 

I ,3,.S- T • rncthy1bcnzene 
I .4-Dichlorobcnzcnc 
2- Duaanone 
2-Hexanone 
4-Mcthyt-2-pcnuinOne 
A.c:etonc 
Bmzcne 

Bromofonn 
Bromomethane 
Carbon d.t.sulfide 
Carbon lC\nw;hJoride 

Chloroberu:ene 
Cblo..-oetbane 
Chloroform 
Chloromethane 
cis-1.3 -Dichloropopenc 
Dichlorodiflu(Jif'OIIIIClh.-e 
Ethylbenzene 
Hcxachlorobutadiene 
lsopropylbcnzene 
~.p-Xykne 

Methylene chloride 
Naphlhalcne 
n-Butylbenzene 
n-Propylbenzene 
o-Xylene 
p-l10propyholuene 
~ee:-Butylbenzene 

Styrene 
~ tert-Butylbenzene 

Tetrachloroethene 
Toluene 
TrichJoroethene 
Vinyl chloride 

ACT J MSC le! 
70 

03 

' 7 

-
.tO 
70 
l~ 

.s (f) 
0 2 (f) 

' 5 
3!5 

" S,IOO 

-
410 

10,000 
5 

100 
100 
10 

4,100 
s 

100 
900 
100 
3 

-
1.000 
700 

I 
2.,300 
10,000 

s 
100 

4,100 

... 100 
10,000 

• 

... 100 

100 
4,100 

s 
1,000 

s 
2 

Bolded aod lhaded coacentnt1oos ladlcate a coasdhatnt coaeeatntloa 

a •• ~ a.o .: 
Sa•p&e. Dew. 

IUK ' idl 
0 41 

0 05.) 
0 19 
HJ 

-
0005l 

72 
ll 

0047 
0 00075 

012 
0 16 

12 
047 
1.906 
1,460 
2,000 
610 
034 
0 . 17 
IS 
8 .5 

1,().43 

0 16 
106 
3.6 

0 . 1 s 
190 

0 .4-<t (&) 
347 6 
1.340 
0.86 
658 

212.6 (b) 
.. I 

6.S 
243 
2-43 

212.6 (h) 

-
243 

1,624 

243 

0.1 
747 

0 .026 

O.OIS 

II creater than the Ac:r l MSC or dat RBC wllere •• Ad 2 MSC value u aot available. 

Boldcd conceatratfoas indicate a dttedloa Umk 
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M~ .. (•&fl) 
Alul1"1if''wn. Oisaot'Y'Cd 
Aluminum. Tow 
Antinlony, Dts.sofved 
Antimony, Total 
Arsernc, Oi§ol~ 
Ancnic. Total 
Barium. Dissolved 
Bariwn.. Total 
BeryUiurn, Dissolved 
Beryllium. T<>W 
Boron. Diaotwd 
Bo•on. Total 
C..:imiwn.. Dissolved 
Cwimiwn. Tow 
Chr<>mium. Dissoh-ed 
Owomium. Total 
Cot.lt. Dissolved 
C.ob&lt, Tow 
C.oppcJ . Dissolved 
CoppcT. Total 
Iron. Dissolved 
Iron. Total 
lad. Dissolved 
Lead, Total 
Manprie.Se. Diisolved 
Manganese. T otaJ 
Mercury. DiS$01ved 
Mcrc:ury. Total 
Nickel. Dissolved 
Nickel. Total 
Selenium, Dissolved 
Selenium. Total 
Silver, Dissolved 
Silver, Total 
Thallium, Dissolved 
Thallium, Total 
Tin. Dissolved 

Tin. Total 
V &nadtwn. Dissolved 

Vanadium. Total 
' 

Zinc, Dissolved 

Zinc., T otaJ 

General Clae .. lstry (aac'l) 
Total Dissolved Solids 

ACT % MSC.{cl 
02 

-
0 .03 (f) 

-
oos 

-
2 

-
0 .004 

-
0 .6 

0 .00$ 

-
0 . 1 

-
2 

-
I 

-
0.3 

o.oos 
-

0.0.5 

-
2 

-
0 . I 

-
o.os 

0 .1 

-
0.04 (f) 

-
61 

-
0.72 

-
2 
-

-
Bolded aad ahaded coa«ntratfons Indicate a consdhltat coaceatntioa 

Sa•ple I. D .: 
s .. pkDatc: 

RllCfdl 
37 

0 .015 

0000045 

-
2 .6 

0073 

-
3.3 
-

0 .011 
•. 

o.u (.i) 

-
0 .73 

1..5 

-
II 

-
-

0 .73 (J) 

--
-

0.73 

-
0.18 

0.18 

-
0.0026 

22 

0 .26 

-
11 
• 

-

Is crcatu than tbe Act l PttSC or the RBC where •• Act 1 MSC value Is not available. 

Bolded conceatrafioas badkate a cktmlon Umlt 
ll&reater thaa the Act 2 MSC OJ' tbe RBC wlaere •• Act 2 MSC vahat II aot anllable. 

Table 6- DRAFT (ce~~daaN) 
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0 00266 J 
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- ' ..,. .... ~ ... ... . '" m _., . ' : . 
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396 
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ooos u 
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-
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"'t ••.. )-. . > ....,.._-
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0.0.56 B 

0039 B 
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0.0023 u 

0.000.58 u 
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0.002 8 
0 0013 u 
0.0029 B 

816 

-------------- _..,. .,.. !"-~~ ,-_ .. ·- - ----~ . . -· ----
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-.. I . --~- ~ .. -

23 K 
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0 .00294 J 
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0237 
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0 0513 
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00343 

0 00.5 u 
0 OSI4 

.;...~ . ~ 
• - . ~A\ ... . , .,.,· 

639 K 
0.00478 J 
00733 

·- <.;:~ 

IS 3 L 
0.0000.52 u 

0 00017 J. 
ooos u 

004S4 
0 .0114 

o.oos u 
00051 

0 .00479 
O.C)O()l U 

0.0003.97 
o.os u 
0.0.5 u 

0.005 u 
0.039S 
0.0138 J 
0.133 
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MW-19 
~3 

00531 B 
l 3 K 

0 00012 u 
000012 UL 
000.29 J 
00076 J 
0327 
0 . 389 

0 .00097 B 
0.00)6 8 
00534 J 
0 OSS2 J 

0 .00039 u 
000039 u 
000)9 J 
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0.0094 J 
00112J 

0 0011 u 
00069 B 

,.l.- '_'.' J I .. ~-t . .. . . . ~ ·:.. ) .tlil 
315 

0.0026 u 
0 0109 

...... ~.- .,-_ .. -~; ;,r~ 
.•.. ~ ·~.-·,: .. ·~ 

13 
002S U 
0.02.5 UL 

0.0027 J 
0 .0069 J 
0 .0046 J 

0.003 J 
0 .0011 J 

0.001 J 
0.000033 u 
0.000033 u 

0004SU 
0.0045 u 
00044 B 
0 .0063 B 
0.0055 B 
0 .03-44 

1,690 

r-.c 9ofiO 

04IHI03 

005.S B 
196 K 

000012 u 
000012 UL 
00027 J 
00079 J 

0 338 
0391 

0 .00091 8 
o 0015 B 
0 OSS8 J 
0 O.s63 J 

000039 u 
000039 u 

0 .0019 J 
0 0047 J 
0 0097 J 
00113J 
00011 u 
00063 B ... . 

•• . ~ .... -- ........ J. \-:.~•~ .. ... ·-· .~ ... , ~· -' 

30.6 
00026 u 
0 0118 
:~ 

13 3 
002S U 
0025 UL 

0.0029 J 
00064 J 
0 .0035 J 
0002SJ 
0 0012 J 

0001 J 
0000033 u 
OOOOO.H U 

00045 u 
00046 J 
0.004.5 8 
00063 8 
0.0048 8 
0.0387 

1,730 
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Table 6 - DRAfT (~onUnued) 

Grouadwater SampllbR Resulu Su~ry 
Management Ar~a 6 

Crompton Cnrporatlon 
Petrolia. Pennsylvania 

aJ J.D. • idc:n.tificarion; ms/1 -micrograms per liter; •-• - indicates no criterion devcl.oped <K constituent not analyu:d; mall - milligrams peT liter. 
bl TDS "aJuc ~tCT than 2.SOO. Act 2 MSC s for used aquifers, where TDS > 2,500 ~ for comparison. 
eJ Act 2 non-residential medium-specific concentnttions (MSCs) for used aquifer-s. where Total Dissolved Solids (TDS) leu than or eq1Ull to 2 .SOO. 

The secondary maximum contaminant level is listed fo r aluminum. iron. and manpnese. 
dJ U .S . Region 1U Risk Based Coocencration (RBC) f<x- tapwat.er (April 2003). 
el Data Qualifiers: 

U - concentrations not detec:ced at luted method det~ction limit 
J • constituent dctt!cted at an estimated concentration for orpnics; method blank contamination f<x- inorpnics 
B - method blank contamination for organics; constituent detected at an estimated cooccntralion for inorpnles 
L- reported value may be b iased low; actual wluc expected to be bighCT 
R- result rejected for data validation 
K - reported value may be biased high; actulll value eltpected to be lowCT 

f1 Praetic:al Quantitation Limits (PQL.s) were substirued for the criterion. except where TDS > 2.soo. 
gf Criterioo for 1.3-Dicbloropropene. 
hi Criterion for xylenes. 
il Criterion for Chromium VJ. 
j1 Criterion for manganese. nonfood. 
It/ Sample and duplicate. 

• 
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S••ple I .D.: 
sa-pkDacr. 

Volatile Ort._.k Co•po••c:ll ()1&11) ACT 1 MSC (Ia) RBC (c) 
1 . 1.1,2-TCU'aCh~ 70 0 .41 
1, 1,2,2-Tc:tndlloi'Odhlne 0.3 0 .0$3 
I .1.2-T ric:hloroethenc 5 0 19 
1, I · Dichloroethcnc 7 353 
1,2,3-Tric:hlorobenu:oe • -
1,2.3-T ric:hJoropro.-ne 40 O.OOSJ 
I ,.2.~-Trid\Jorobenzene 70 7.2 
1 ,.2,4-T• imethylben.zleoo )$ 12 
1,2-Dibromo-3-chloroprop•ne 5 (e) 0 .047 
1.2.-0ibromoc:thanc: 0.2 (e) 000015 
'.l· I>ichJoroetJuln 5 0 .12 
1,2-Dic:hloropn>pane ' 0.16 
l,3,.S. T . 35 12 
1.4- Dichlcnobenoaate 15 0 .47 
2-Butanone S,IOO 1,906 
.2-HeJUIOOne - 1,460 
4-Methyl-2-pent.noae 410 2.000 
Acetone 10,000 610 
Benzene ' 0..3-t 
Bro • 

100 0 .17 
Bromofonn 100 I .S 
BromomcthaDe 10 I .S 
Carbon disulfide 4,100 1,0.43 
c.-bon teb'lll:hloride s 0 .16 
Ollorobcnzenc 100 106 
Chlorocthane 900 3.6 
Chloroform 100 O.IS 
OIJoromethane 3 190 
cis-1.3- . - 0.44 (f) 
DiehkwodiOUOI'OIIIClhiDc 1,000 347.6 
Ethylbenzene 700 1,3-40 
Hc:xachJorobutedicnc 1 0 .16 
lsopropylbenzene 2,300 6S8 
m-,~Xylene 10,000 212.6 (&) 
.Methytcne c:bJoridc s 4 . 1 
Naphthalene 100 6.S 
n-Butyfbenzcne 4,100 243 
o-Propylbenzcne 4,100 243 
o-Xylene 10,000 212.6 (I) 
~l.sopropyholuenc - -
su-Butylbe:nzrc:ne 4,100 243 
St)TCJIC 100 1,624 
tert-But yfbe1121me 4, 100 243 
Teuachloroctheoe s 0 .1 
Toluene 1,000 747 
Trichloroethenc s 0.026 
Vinyl cbJoride 2 O.OIS 

Bolded aacf llladed eo~~ceatntlou btdlc:ate a coudttlalt coamatntlotl 
II &reater diu the Ad 1 MSC or dae RBC w•en •• Ad 1 MSC valae II .. , nafltble. 

Bolded ~oc:utndoas ladkate a ddedJon Iindt 
b ,~atu tbu c•e Ad l MSC or tbe RBC when •• Act l MSC vahle b Ht aYaDablc. 
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0.2S U 
0.25 u 
0 .2.5 u 
0 .25 u 
0.2S U 

0.5 u 
0.25 u 

0.2 UJ 
0.25 u 

0 .12.5 u 
0 .2S U 
0 .25 u 
0.25 u 

0. 12.5 u 
0.25 u 
0.2S U 
0.2S U 
0.2S U 
0 .2.5 u 

013 u 
0 .16 u 
012 u 
02l u 
016 u 
018 u 
0 J6 u 
0 II U 
0 .12 u 
0 .19 u 

0.092 u 
0 II U 

0" u 
0.1 u 
J 2 u 
1.2 u 

I U 
l .s U 

0.11 u 
0.12 u 
018 u 
0.37 UJ 
0 .16 u 

0.2 u 
0.11 u 
0.11 u 
0 .14 u 

O.o?.S U 
0.11 u 

0.095 u 
0.11 u 

-
0.17 u 
0.33 u 
0.16 u 

0.21 u 
0.1S U 
014 u 
0.14 u 
0.18 u 
0 II U 
0.14 u 
0.24 u 
0.14 u 

0.095 u 
0.17 u 
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0 .25 u 
0125 u 

0.2.$ u 
OS U 

0.125 u 
0.7S U 
02 u 

0.66 J 
I U 

0.15 u 
025 u 

0 12S U 
0.25 u 

0.125 u 
2 .5 UR 
2S U 
2.S UR 
JL 

0.27 J 
0.25 u 
0.$4 u 

OS U 
o.s u 

0 .2.5 u 
0. 125 u 

o.s u 
0 12S u 
025 u 
0.25 u 
02S u 
0.47 J 
0 .2.5 u 
0.2S u 

1.1 
0.25 u 

0 .2 UJ 
0 .2S U 

0 .125 u 
2 

0 .2S U 
0 .2S U 
0.4S J 
0.2.5 u 
0.2.5 u 
0.2.5 u 
02.5 u 
0 .2.5 u 

11119102 

0.2.$ u 
0125 u 

0 .25 u 
OS U 

0~ 125 u 
075 u 

0.2 u 
0 .25 u 

I U 
1.1$ u 
O.lS U 

0125 u 
025 u 

0.125 u 
2SU 
l.S U 
l .S U 
2.S UR 

0 .125 u 
0.25 u 
0.$4 u 
o.s u 
OS U 

0.2.5 u 
O. llS U 

0.5 u 
0.12.5 u 
025 u 
02S U 
025 u 
0 .2.5 u 
0.25 u 
02.5 u 
0.5 u 

02S U 
0.2 u 

02S U 
0. 12S U 

0 .2S U 
0.25 u 
0.25 u 

0.125 u 
0.25 u 
0.25 u 
0.2S U 
0 .2S U 

02.S U 

MO 
MIJGI'al 

013 u 
016 u 
012 u 
021 u 
016 u 
0 . 11 u 
016 u 
0 II U 
012 u 
019 u 

0.092 u 
0 II U 
0 II U 

0 .1 u 
I 2 U 
1.2 u 

I U 
2S U 

0 II U 
0.12 u 
0 •• u 
0.37 u 
0.16 u 

0.2 u 
0 II U 
0 .11 u 
0. 14 u 

O.o7S U 
0.11 u 

0.09S U 
0.11 u 

0 .17 u 
0 .. 33 u 
0.16 u 

-
0.21 u 
0 IS U 
0.14 u 
0.14 u 
0.18 u 
0 II U 
0. 14 u 
0.24 u 
0.22 J 

0.09S U 
017 u 
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MctR (•II') 
AluminuJn, ~ 
A1uminum,. Total 
Antimony. Oi.aolvcd 
Antimony. Total 
Arsenic. l>iDolvcd 
Anerric:., T <>tal 
a.rium. OiaolYed 
Barium. Total 
Bee ytlium, Dissolved 
Becyllium, Toe..J 
Boron, Dislohled 
8oron, T otaJ 
c.dmiu.m, Dissotvecl 
C~Total 
Chromium, Diuotwd 
Chromium, Total 
Cobalt.~ 

Cobelt. Total 
Col)pCS'. D'ssoiYed 
Copper, Total 
Iron. Dissolved 
Iron. Total 
uad.. DSsolved 
Lead, T ot.al 
Manganese.~ 

Manganese, Total 
Mucury, DiNolved 
Men:ury, Total 
N"tckel. Diuolved 
Nickel. Total 
Sdenium, Dissolved 
Selenium, Total 
Silver, DiQolved 
Silver, Total 
Thallium. Dissolved 
Thallium. Total 
Tin. Dissolved 
Tin, Total 
Vanadium. Dissolved 
Vanadium, Total 
Zinc, Dissolved 
Zinc, Total 

GaHn.l c•emlsbJ (•&II) 
Tocal Dissolved Sotida 

ACTJ MSC(b} 
0 .2 
~ 

0 .03 (e) 

-
o.os 
-
2 

0 .004 
-

0 .6 
-

o.oos 
-

0.1 

-
2 

-
I 

-
0 .3 

-
o.oos 

-
0 .05 

2 
-

0 .1 

-
o.os 
-

0 .1 

-
0.04 (e) 

-
61 
-

0.72 

-
2 

-

-
Bolded alld slladed coa"111tntJouladlcatt a eoutlmeat coaceatndoa 

s ... pae r.o.: 
s .. pleD•••: 

• RBC(c) 

J7 
• 

0 .015 
• 

0 .00004S 

2.6 

0 .073 
~ 

3 .3 

-
0 .018 

-
0 . 11 (b) 

• 

0 .73 

-
l.S 

-
11 
• 

• 

0.73 (I) 

-
-

0.73 

-
0 .11 

0.18 

-
0.0026 

-
22 

-
0.26 

-
11 

-

• 
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95Z 
01/1110.1 

O.M U .... 
00019 
0 .0005 u 

0 .002 u 
0 .004S4 

0147 L 
0 .213 L 

000025 u 
0 .00070-4 J 

0 .0652 J 
0 .0517 J 
00025 u 
0 .0025 u 
0 .0025 u 
00213 
0 .0025 u 
0.0103 J 

0.005 u 
0.00856 J ,...._n , 

· ~ . 

- L 
12.7 L 

0 .0025 u 
00233 -_..,_L '-4~"!il:!! ~· 

0 .886 L 
0.000052 u 
0.000052 u 

0.005 u 
0.0108 J 
0005 UL 
0.005 UL 
0.002 u 
0.002 u 

0.0001 u 
0 .000177 J 

o.os u 
0.05 u 

0.005 u 
O.Qll8 

0.0086S J 
0.0314 J 

-

~ 

OOIS9 B 
0 .62J K 

000012 u 
0 00012 u 
000~ u 
0 .002-4 u 

028 
0309 
0001 8 

0 .0014 B 
0 .0-417 J 
0 0422 J 

0 .00039 u 
000039 u 
0 .00063 J 

0 .0038 J 
0.00059 u 
0.00078 8 

0 .0011 u 
0 .0011 u ,.,, ... 

;..., ...... ·-· ' 

8.4 
0.0026 u 
0.0026 u 
( ·;J 

0.84 
0.025 u 
0.025 lJL 

000083 u 
0.00083 u 

0.0023 u 
0.0023 u 

0.00058 u 
0.00058 u 

0.000033 u 
0.000033 u 

0.0045 u 
0.004S U 
000\7 8 
00064 8 
0 .0013 u 
0.0044 8 

441 

01111/'0J 

589 
0002) 
o.ooos u 
0002 u 
0 .002 u 

00.34 L 
0172 L 

0 .00025 u 
O.OOOS6~ J 

0 OSI2 J 
0 0719 J 
0 .0025 u 
0.0025 u 
00025 u 
0 .0223 
0.0025 u 
O.Ol09 J 

0 .005 u 
0 .00637 J 

,. lo-r • 
~ .. ~ L 
12 2 L 

0.0025 u 
00123 
'·«;: ... ... __ .. L 
0 .345 L 

0.000052 u 
0.000052 u 

0005 u 
0.01 u J 

"" 

0005 UL 
o.oos UL 
0.002 u 
0.002 u 

0 .0001 u 
O.OOOIS2 J 

005 u 
0.05 u 

o.oos u 
0.0121 

0.0098S UJ 
0.0342 UJ 

-

OIIOW82 

o.os u 
oos u 

00014 
oooosu 
0002 u 
0002 u 
0106 
0106 

0 .00025 u 
0 .00025 u 
00681 J. 
0017S J 
0.0025 u 
0.0025 u 
0.0025 u 
00025 u 
0002S U 
0 .. 0025 u 

,-~~--.... ' --

o.oos u 
ooos u 
~-L 
5.69 L 

00025 u 
0.0025 u 

.E._C: 
1.18 

0 .000052 u 
0.000052 u 

o.oos u 
0.005 u 
0.005 u 
0.005 u 
0.002 u 
0.002 u 

0.0001 u 
0.000218 

O.OS U 
O.OS U 

0.005 u 
o.oos u 

0.00657 J 
o.oos u 

J"za"' J of 4 

Me 
6Uielel 

0 0196 B 
00379 B 

0000t2 u 
000012 UL 
00024 u 
000~ u 

0 102 J 
0 103 J 

00011 B 
O.OOIS B 
00292 J 
0 .0292 1 

0 .00039 u 
000039 u 
000063 u 
000063 u 
0 .00059 u 
0.00059 u 

0 0011 u 
0 .001 I U --t· ...... Y · ·- ~ 

647 
00026 u 
00026 u 

i ~; i ---
llA 

0 .025 u 
0.025 UL 

0.00083 u 
0.00083 u 
0.0023 u 
0 .0023 u 

0.00058 u 
0.00058 U 

0.000033 u 
0.000033 u 

0.0045 u 
0.004S U 

0.002 8 
0.002 8 

0.0013 u 
0.0013 u 
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Sa ah'elattle Ot-&••~ c-.,-••dr (Jrall) 
1.2.4-T nc:hb obi:u r c 
1.4-0tc.hlotobenzenc 
2,4,6-T~ 

2.4-DichAofopbmol 
2.4-DinibopbeuoJ 
2.4-Dinitrocoklene 
2..QUoropheno.J 
2-Mab~ 

2-Nittor il* 
3,)'. . . . 

:J-Nitro.mlinc 
4.6-Dinitro-2-metby!pbc'QO& 
4-Chbo--3-metbylpbe:Dol 
4-NitroanllllC 
4-Nit.ropbenol 
Acenaphthene 
Benzo( a)anttnc.c:De 
Berulo( a)pyrene 
Benzo(b)Ou<JQIIthc:ne 
Benzo(&.h,i)pcrytene 
Bcnzo(.k )Ouorantheae 
bii(2-0iotoedtyl)ether 
bil(2-&hylbexyl)pbllMte 
Carbazole 
ChJytcne 
Dibcnzo(a.h)~ 
Dibenzolinn 
Di-n-butyl phthUie 
Di--n-octyl pbthabte 
Fhlorene 
Hexi'Chb-obaazcne 
HexlldiJorobndime 
Hex.-bb"ocyclopa.,edicne 
Hexachlor-oc:thMe 
lodeoo( 1.2.3-cd)pyrene 
Jsopborooe 
N..,tlthaJene 
Nitro~.

N-NiUoso-di-n-propyt.rnioe 
N-N· . . 

Pauadlloropbc.uol 

Phenanthrene 
Phenol 
Pwene 

S..pk J.D .: 
Sa•p .. Oate: 

ACT 1 MSC {b)_ RaC (c) 
70 7.2 
7.5 0.47 
31 6 .1 
l O 109.S 

~(C) 73 
10 (e) 73 

40 30.4 
2.000 
lO (e) 

20 
.5.1 

• 

-,. 
ISO 

3,800 
10 (e) 
0.2 

10 (e) 
10 (e) 
10 (e) 
10 (c) 

6 
130 
10 
10 
10 

10,000 
2.000 
1,900 

I 
J 

so 
I 

to (e) 
100 
100 
51 

10 (c) 
SJO 

I 
1,100 
~.000 

130 

• 

-
3.3.5 
3.6S 

3.3.5 
292 
36.5 

0092 
0.0092 
0 .092 

0.92 
0.0096 

4.8 
3.3S 
9.2 

00092 
12.2 

3,650 
730 
2.43 

0.042 
0.86 
219 
4.1 

0.092 
10.5 
6.5 
3.S 

0.0096 

·~ 
0.56 

-
l0,9SO 

182.S 
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Tr .. le I - DRAPT (-••·•• I) 

GntuNiwac..- S••P .. & Raallla S.•••ry 
Maar&•-•• Ana a 

C'ro•p«on <."•rporat»a 
r.u.u..r _ _,.., •• ._ 

951 
01111182 ~ 

1.71 u 1 . .5 u 
I 95 U 1.3 u 
9 .35 u 16 u 
I 47 U 1 3 u 
174 u 1.4 u 
l 13 u 1.6 u 
I 62 U l.IU 
4 .49 u 3.9 u 
I 61 U 2 .7 u 
2 Jl u uu 
Ill U 1.3 u 
1.18 u 1. 1 u 

I 7 U l.IU 
1.96 u 1.6 u 
t.IS U 0 .93 u 
..... u 2.5 u 
2.21 u 0 .86 u 
3.27 u tU 
2 .33 u I I U 
r 6.s u · -~ u 
2 . .56 u 091 u 

0.459 u 3.2 u 
2.6 u 0.9S u 

366 u 1 u 
193 u l.S U 
.5. 18 u 1.1 u 
2 .11 u 0.95 u 
UIU J.S U 
2.76 u I.J U 
2.44 u 1.5 u 

2.1 u 6.3 u 
1.06 u 1.~ u 
2.15 u I U 
t.8S U 1.4U 
2.89 u I.S U 
1.67 u LS U 

1.6 u LS U 
~.42 u ~-2 u 
l.76 u 0 .82 u 
182 u I.IU 

0.756 u 2U 
2.91 u 0.94 u 

. ., .. ,.., 
-
• 

172 u 
111 u 
902 u 
1.42 u 
1.61 u 
206 u 
1 . .56 u 
4 .3) u 
ISS U 
1.23 u 
1.17 u 
1.81 u 
1.64 u 
1.89 u 
1.79 u 
1.11 u 
2 .19 u 
3 16 u 
215 u 
159U 
2.41 u 

0443 u 
2.SI U 
3.S3 U 
1.16U 

su 
2 .04 u 
I 81 U 
2.66 u 
1.35 u 
261 u 
1.99 u 
207 u 
1.79 u 
2.79 u 
1.61 u 
1.54 ti 
4.27 u 

1.7 u 
1.76 u 
0.73 u 
2.81 u 
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~ 

e411..., 

- • 

I 71 U I 5 U 
19.5 u I) U 
9lS U 16 u 
147 u 1.) u 
I 74 U 14 u 
213 u 1.6 u 
I 62 U I I U 
4.49 u 4U 
1.61 u 21 u 
2)1 u 1.4 u 
1.13 u 13U 
1.11 u I 2 U 

I 7 U I I U 
L96 U 16 u 
1.8$ u 0.94 u 
1.14 u 1.5 u 
2.27 u 0.87 u 
3.27 u I U 
2.33 u l.IU 
1.6$ u I.SU 
2 . .56 u 092 u 

0.459 u 3.2 u 
26 u 0.96 u 

3.66 u IU 
1.93 u I .S U 
5. 18 u I 1 U 
2.11 u 096 u 
1.88 u 1.6 u 
2.76 u l.J u 
2.44 u l..SU 
2.7 u 6.3 u 

2.06 u uu 
2 IS U I U 
IISU 14 u 
2.89 u I.S U 
1.67 u l.S U 

1.6 u 1.6 u 
4.42 u 4.2 u 
1.76 u 0 .82 u 
1.82U I.IU 

0.1S6 u 2U 
2.91 u 0.95 u 
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10 (f) 
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tO 
10 
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2•0 
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0 .16 
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70.5 
6.S 
3.S 

0.0096 
14 
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Tabk t • DRAYr (~•da•ed) 

Gro•IMI•ater SampUnc itesll'lb s ••• .....,. 
Ma•a~e•t ArC'a ,. 

Cro•pto• Corpontloe 
PctroMa. Pcaa.yiYaJda 

a/ J D . .. identllicalion: mtfl•l"l'\ic:ropiii1W pet liter. •.• • ind.iallc:s no crlfcrioll devdoped or eonaii.IICill not..Jyud; nw/1• milli&nJ•• ,_-liter. 
b' ~le and duplicate. 
cl Act 2 mrxiiurn-spccific c:onc:cntl"aUotw (MSC&) fOr used aquifen, w~ Toal Diuolwd Solidi (TDS) lea than or ~ 1D 2,.500. 

"The secondary n-ax:imwn contaminant level is lilted for- a!UtlllnWn. iron, and ~· 

dl Act 2 Risk 8asc:d Criteria (JtBC) for ~apWatcr (April2003). 

~ Dca Qualifiers: 
U - c:oncentQtio,. noc dc:tcc:ted ar lilted metbod dctcoctioo limit 
J .. ~itue1n detected at m estimated oonc:a~t111ohon for or&anics. method blank contaminatioo for inorJIDiic:a 

B • method blank concaminMion for ~anics; connitueut delected at ., ~ ootM:eOtnltion for inofpnica 

L • reponed Y&lue may be biased low, actual value expected to be hiaber 
R • result ~ed for clara validattoll 
K • • epotted value may be based Jtiah, actual vMie ~ed to be biJher. 

f1 ~ Quantitauoo Llmita (PQu) wrw-e substit11tc:d fur the c:riterion.. except where TOS > 2,SOO. 

If TDS value gra1cr than 2,500 Act 2 MSQ for lased aquifers, whece TDS > 2.500 lded for eo~ 

hi Criterion for- J ,3~o;c· ~)I"O!PI"OOC!Sle. 
il Critaion for xylenes 
jl Criterion for (:Ju-Qmium VI 
lei Criterion for ~ DOofooel. 

P~CC 7 of7 

dociiCnmptoo CG1)'1394JS/Aa 2 OW SlmplinriRlfJVGW Raults Vu:sion 2 lib 
Mpnt Ana 9 bltnol.es 
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Rama n , 

Darius Ostrauskas 

08/ 20/03 09:29 AM 

T o : ra m a n_ iyer@c ro m p to n corp.com 
cc: fleegdi@crompto ncorp.co m , tbiksey@escpa .com . Jeff H assen 

<jhassen@escp a .com > 
Subjec t : Re : C ro mpto n - Petro lia . PA Draft HH E l 

I received your voicemail message of yesterday regard ing the email message below. 1 agree that what we 
are looking for is relatively self-explanatory. However, we'd like to elaborate with regard inforrTlation needs 
for surface water. 

If possible, please record the observations of several knowledgea ble individuals regarding the use of Bear 
C reek with in a mile downstream of the facil ity . For example, a re children ever observed to be 
wading/playing in the creek, etc. Also of interest , if applicable, would be information/data which would 1) 
indicate the creek is degraded in a manner which lim it use before it flows onto Crompton property (as you 
appear to have suggested) or 2) indicate that downstream fish ing is not impaired due to the facil ity. 
Overall, more info is needed to make the case that either that surface water is either not used and/or that 
use is not impaired by the facility. 

Please let me know if have any questions. Otherwise, per you message, we look forward to receiving the 
information of interest the week of Sept 1 . 

Thanks, 
Darius Ostrauskas 
215-814-3360 

---- Forwarded by Darius Ostrauskas/R3/USEPAIUS on 08/20/03 08:56 AM -----

Raman, 

Darius Ostrauskas 

08/ 1 9/03 02:57 PM 

To: raman_ iyer@cromptoncorp.com 
cc: fleegdi@cromptoncorp.com , tbiksey@escpa.com, Jeff Hassen 

<jhassen@escpa .com> 
Subject: Re: Crompton - Petrolia, PA Draft HH EIC] 

We have reviewed the draft Environmental Indicator Determination for Human Health submitted by ESC 
on August 8 and have a couple questions based on our review. Generally, these are not technical 
questions but regard the current use of the property and the South Branch of Bear Creek. Personnel at 
the facility may be in the best position to answer these questions. Can you I Crompton respond to these 

questions by the end of the month if possible. 

Thanks, 
Darius Ostrauskas 
215-814-3360 

cromptonhhei818.doc 

-----~-------
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~ ~gC ~ ~ ·~ ·43 .~ .65 .6.7 ~U1~~ 8 Hc losed under the directio n and \Vith the approval of P ADEP 
s ,- . . ) . and 7 closed unde r Consent Orders" 

- 1-\0C 3 ~~c losed in. accordance with .a PADEP-approved c losure plan·~ 
- 1\ 0C 8 closed vv1th PADEP overs tght .. 
-need to confirm that .. E PA and P ADEP have agreed that 110 t' th h · · . 

1 
. . ur e r c aractenzatton o r 

eva ua t1o n of these 8 areas ts necessary .. 
-need to confirm that EP A con1tncnted o n Rl workplan and t11a t th ~ dd d . ese con1n1ents were a rcsse 
-AOC 17 ··closed as a re:tdual waste landfill in 2000 with approval o f PADE P ,, 
-s ta te that AOC 8. Area ) and Area 15 are not sub1ect to RC RA Co t . A t . b th 

• . ~ . J rrec tve c ton ecause ey 
a te no t SWMUs~:· c~nfirn1 ... 1f so,~ are they be1ng addressed for Act 2 purposes? 
-does an RFA ex1st. .~ ... L. • .. • s....- ~Y t.- ~ , 1- 0 .. -

- v hat portions of the facility are subject to corrective action ? e .. .._,. c" • .. .. • • 

'--or .,.£ _, .,... 
(, .i 

• 

General comments: 
• - • 

-Aerial photo imagery? 
-does an RF A report exist ? (none is referenced in the report) .. 
-basis for sample locations ? 
-basis for MWs sampled ? 
-don t appear to have RI workplan; can' t confirm workplan was followed 
-lin1its of AOCs often don' t seem to correspond to units per topo maps (e.g., depressions); 

is this by design? 
-no soil boring or sample logs; can' t tell if waste was sampled (OBTAIN ?) 
- less VOCs appear to have been analyzed in surf soils than subsurf? 
-in some cases, no benzene results are reported for subsurface soils 
-was QA/QC ok by EPA eg for SPLP analyses ? 
-should current production areas be assessed ? 
-resolve significance of many detection/quanititation limits in many cases being below Act 2 and 
EPA health-based standards (note P ADEP letter of 4/23 to ESC), e.g. , soil dVql for thallium 

-what is PADEPs position on detection limit issue? 

GW Related Comments: 

-what was basis for selection of wells sampled on 11/29/00 and 3/15/01 ? (see Table 30) 

(also, only analysis for limited VOCs ?) 
-basis for wells sampled 12/98 (included dissolved metals ... VOCs did not include PCE and 

CCL4 which were detected in soils) ' . \ 

-could not find MW-3 (MW-333?),MW-5 -r-
-elevated As in 904 ( 13 3 ug/1 diss) and 0 W-3 ( 140 ug/1 diss) 
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()W--. tno nito rs M g nll A rea 9 (/\OCs 4.5.6.7) 
-:cc .3 .2 idcnti 11 l!s o nly benzene and Pb as problenH:!S in g \v. but As a lso appears to be 
-ts there a u seable groundn·ater resource threatened by onsitc groundwater contamination? 
(this appears to be a key ques tion, i.e., arc only un-useablc aquifers impacted and/or 
threatened ?); are there any in~·cstigations needed to ans\ver this question ? 

-vvhat po t-c losure n1onitoring is being done at c losed AOCs (Mg mt Areas 7~ 8 and 9. part of 
1\ll gnlt Area 6) 
-this post-closure monitoring vvo uld be part of Statement of Bas is ? 

SW Re lated Comments : 
-what are surface drainage pathways. seep locations, and/or othe r pathways to surf water 
-only benze ne was considered a potential problem: what about A s ? 
-onl - S\ · san1ple 1oc3tions., analysis only for BTEX (?). no sediment samples 
-unclear where the surface \.Vater satnples were collected; were they collected fro m Bear Creek ? 
-could not decipher discussion re: sw c lassification· impacts by mine drainage ? 

MGMT AREA 1 

-cross section shows the area has a substantial amount of coke fines and black s ilty waste, some 
black silty vvaste (oily); some of black silty oily waste is exposed at surface 

AOC 9 

-former landfill area; free liquids removed and backfilled with ash 
-benzene elevated (0.4 to 0 .6 mg/kg) in several subsurf soil samples (SB- 1 ,3,4) in potentially 
downgradient subsurf soils; level of 0.6 mg/kg benzene (above P ADEP Act 2(b) of 0.5) not 
bounded -sample further or no per negative SPLP results ? (note:vinyl chloride detected at 
level of conern in SPLP test) 
-As elevated(27 mg/kg) in 1 out of 3 surface soils (bounded ?); subsoils SB 1 ,2,4 (NOTE: Talk 
to EPA tox re: policy on As, e.g., EPA RBC vs. P A Act 2) 
- 3 reported downgradient wells 
-only MW-15 reported sampled and only for organics (note: MW-15 is proposed ... ) 
-should sample proposed MW-15 and MW-16 for As, benzene, vinyl chloride 

AOC 11 

-former impoundment No.5 closed by backfilling with soil 
-only one surface soil sample 
- no borings \Vi thin AOC as marked on map or within apparent former impoundment; why 
is this the case ? was impoundment itself characterized previously ? 
-benzene elevated in subsoils SB-1 ,2,7; elevated As in SB-2,3 
-should sample subsoil further at SB-1, where 1.6 ppm benzene was detected by 2 separate 
sampling events (?) or no per negative SPLP results, GW monitor instead (?) 
-do,vngradient well OW-6; no reported results (should sample OW-6 (other proposed 

,_ ---- -



"veils?) for benzene and As ? 

AOC12 

-form.er lagoon area closed by removal of liquids and backfilling with soil and ash 
-as ~tth AOC 11 ~ unclear whether contents of former lagoon characterized given depth and 
location of samples (most outside or on fringe of AOC as marked) 
- proposed down grad well MW 15 is needed (?) 
-no sample results of concern 

MGMT AREA2 

-cross section shows black silty waste up to over 40' thick 

AOCIO 

-spray irrigation area 
-11 surfsoils , 6 subsoils collected 
-no detections of interest 
-proposed down grad well MW -12 needed (?) 

AOC 13 

-fanner landfill which was backfilled with material during construction of hydrogenation plant 
-elevated Be (70 mglkg in the 1 surf soil collected; further sampling needed to determine 
extent of Be; (P ADEP industrial direct contact criteria is 18 mg/kg) (NOTE: Report said no 
constituents of interest in surface soil ... ) 
-high carbon tet (2.8 ppm)in subsoil collected at 19'-20'; sample further for carbon 
tetrachloride or no perSPLP result 
-elev As in one subsoil 
-only 2 subsoil boring locations 
-may not be any downgrad wells 

AOC14 

-fonner landfill closed at same time and manner as AOC 13 
- one surf soil collected;had elevated benzene and PCE 
-carb tet detected at 1.9 ppm at 10'-12' in SB-2 (3 soil boring locations); sample further for 
carbon tetrachloride? (no SPLP analyis performed ... rationale was that AOC 14 conditons were 
the same as AOC 13) 
-proposed MW-14 needed(?); need to sample MW-14 for carbon tet 



• 

• • 

AOC 18(and 18A) 

-Lagoons 1 and 2 sludge disposal area 
-6 surfsoils and 8 subsoils 
-0.3 ppm benzene in one surf soil 
- MW -1 appears downgrad and was ok 

MGMT AREA3 

AREA 15 

-fotrner acidified oil storage area; some clayey waste in x-section (confinn this waste was 
sampled?) 
-9 surfsoils; one had 2700 mglkg Pb which was subsequently bounded 
-multiple subsoils ok 
-downgrad(?) MW-4 ok; downgrad(?) MW-24 proposed 
- Hg detected at 31 and 18 mg/kg in boring A15-SB-6 at 0'-2' and 2'-4' (Act 2 direct contact ind. 
use standard is 240 mglkg)(sample gw for mercury?) 

MGMTAREA4 

AOC 15/Area 5 

-AOC 15 is acidified oil lagoon closed in '34 when acid plant constructed over lagoon 
-Area 5 is location of former acid plant 
-some black silty waste in x section of Area 5/AOC15 (SB-4; SB-10 and SB-3)(confinn this 
waste was sampled 
-elev benzene (SB-1) and PCE (SB-9) in diff. surfsoils; total of 5 surfsoil samps 
-elev benzene and PCE at SB-2 subsoil (2'-4'); none in sample at 6'-8' 
-As elev in SB-5 at 6'-8' 
-proposed wells MW-22 and 23 are needed(?) 
-Ph detected above P ADEP MSC and SPLP levels in soil at 2'-4' but no action proposed based on 
"Act 2 buffer" and no detections of concern below (appears ok ... ) 

MGMT AREAS 

AOC16 

-waste area located under present sulfonate plant; x section shows no apparent waste 
-out of 12 surfsoils, one elev. As (llOmg/kg) (report says no constituents of interest identified); 
As not well bounded but sample at 4' -6' in same boring was ok; consider additional As surf soil 
sampling in this area 
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- 10 subsoils all ok (metal analysis only) 

MGMT AREA6 

-this area also includes reported closed AOC 3 
-some blacksilty waste in x-section 
-MW 903 downgrad of AOC 3 (?)has 140 ug/l benzene 

AOC8 

- former Lagoon No. 3 closed by waste stabilization and removal with P ADEP oversight -process building currently located over this AOC (?) 
-x-section shows some black silty waste under this area 
- only detections of interest in 4 surf soil and 7subsurf soil samples were in SB-5 at 9'-11 ',where benzene and As were slightly elevated; this was the deepest sample collected at this AOC -high levels of benzene (1.1 ppm), As (133 ug/1 dissolved) detected in reported downgrad 

::e::~ 00~ welU., ~gra!l W41l Rot a;;nnpled A~ /br A< ? 

MGMTAREA 7 

-AOC 17 (and 17A) 
-black silty waste in x-section 

MGMTAREA8 
-AOC 1 and 2 

MGMTAREA9 
-AOC 4,5,6 and 7 

PROPOSED GROUNDWATER INVESTIGATION PLAN 
• 

-indicated that sampling will discontinue if results indicate "no constituents of interest at 
concentrations above Act 2 Statewide Health Standard, nonresidential, MSCs." Is this ok? 

-according to Mark Gold (per telecon of 12/5), some of proposed MWs could not be installed as located so there have been some changes in the network to be installed; installation is scheduled 
to proceed shortly 

Documents needed 
-none identified at this time 

I 
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Raman, 

Darius Ostrauskas 

04/04/03 03:29 PM 

- ----------

To: raman_iyer@cromptoncorp.com 
cc: stoth@state.pa.us, mansell@state.pa.us 

Subject: Crompton Corp.- Petrolia, PA 

Thank you for discussing RCRA Corrective Action Environmental Indicators for Crompton's facility in 

Petrolia on March 19, 2003, via telecon. This message briefly summarizes my understanding of our 

telecon. I apologize for not sending this message sooner, but 1 mistakenly thought I had already sent it. 
• 

To confirm the Enviromentallndicator of "human exposure is under control" at the facility, EPA believes 

three tasks should be performed - 1) a use survey for water potentially impacted by the facility, 2) 

additional investigation of surface soil in or near AOC 16, and 3) an evaluation of the vapor intrusion to 

indoor air pathway. 

A use survey for water potentially impacted by the facility apparently is already underway as part of the 

"Bear Creek Project" being undertaken by PADEP's Hazardous Site Cleanup Act program. In this case, it 

appears Crompton will not need to perform this task. 

The surface soil of interest is that characterized by sample 16-583-0-20, which was collected on the 

perimeter of AOC 16 and contained 410 mg/kg arsenic (As). The EPA Region Ill risk-based screeing 

concentration for As in industrial surface soil at a 10-5 carcinogenic risk level is 38 mg/kg. While the 

balance of surface soil samples within AOC 16 did not have similar elevated levels, 16-583-0-20 was on 

the perimeter of the sample population in this area and the areal extent of elevated As levels is therefore 

unclear. Additional sampling should be performed to confirm there is not a substantial area of surface soil 

with elevated As. We understand you may believe this As level may be within background levels. If this is 

the case, please consult with us with regard to demonstrating this. If you plan to sample, please consullt 

with us regarding the work scope. Otherwise, during our telecon, I also referenced a detection of elevated 

beryllium in surface soil as being of interest.. However, further review found this not to be the case. 

A apor intrusion evalulation' should be performed based on the detection oftelevated benzene in 

groundwater in monitoring well MW-27 {780 ug//1) and· Well 904 (1000 ug/1). The evaluation should 

consider draft "EPA Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater 

and Soils''. Per the subject guidance, it is understood that "OSHA and EPA have agreed that OSHA' 

generally takes the lead role in addressing occupational exposures." The evaluation should consider, but 

not necessarily be limited to, the following - 1) identification of buildings where benzene vapors may 

intrude, 2) OSHA requirements with regard to benzene in these buildings and 3) presence of any 

administrative or office space in these buildings which is not subject to OSHA. 

We understand you would like to prepare a~raft Envrionmentallndicator Evaluation far human exposure 

control once you have addressed .the above comments and have information regarding water use in the 

vicinity of the facility (which we can provide you). As discussed, Congress evaluates RCRA Corrective 

Action program progress at the end of the each federal fiscal year, which concludes in September, In this 

case, if possible, it would benefit both Crompton and EPA to have a final, positive Environmental Indicator 

Evaluation for Human Health by September 2003. To facilitate this, if possible,,we would like to have 

.your draft evaluation by the end of July. 

Please let me know if there is anything above which is inconsistent Vvlth our tele~n . if the res is anything 1 

overlooked, or if there is anything you would like to add at this time. I look forward to working with you and 

Crompton with regard to confirming that human exposure at your facility is under c..;ontrol and meeting 

"ther RCRA Corrective Action goals in the future. 

Thanks, 
• 

- -
- - --~ - - -· . .... .....,.... , 
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ENVIRONMENTAL STRATEGIES CORPORATION 
300 Corporate Center Drive, Suite 200 • Moon Township, PA J 5 I 08 • (4 J 2J 604-1040 • Fax (4 1 2) 604-l 055 

February 20, 2003 

Mr. Mark Ansell 
Environmental Cleanup Program 
Pennsylvania Departinent of Environmental Protection 
230 Chestnut Street 
Meadville, PA 16335-3481 

Re: Site Meeting 
Crompton Corporation- Petrolia Facility 
Petrolia, Butler County. Pennsylvania 

Dear Mark: 

• 

• 

~~ I ~ 
I . 

• 

• • 

- - • 

..... _ 

• 

.... 
I 

I 
; 

On behalf of Crompton Corporation, Environmental Strategies Corporation would like to thank you and 
Randy Kresge for agreeing to meet at the Crompton -Petrolia, Pennsylvania, facility on February 25, 
2003, as a follow up to our meeting on January 22, 2003, at your office in Meadville, Pennsylvania. Per 
your request, below is a summary of the items we wish to cover during the meeting. 

• P ADEP expressed an interest in having additional monitoring well(s) installed at 
Management Area (MA) 2. During the meeting, we would like to evaluate site 
conditions and select possible well locations. 

• USEP A expressed an interest in having monitoring well 904 abandoned, modified, or 
replaced at MA 6 due to its construction in waste material and to improve the accuracy of 
groundwater quality data at MA 6. During the meeting, we would like to review this area 
of the site and determine whether an alternate location is feasible. We would also like to 
discuss and resolve any possible Waste Management post-closure monitoring items 
associated with relocation or elimination of this well. 

Enclosed is a table summarizing the monitoring well network at MAs 1 through 9 to assist you in 
preparing for our meeting. If you have any questions or require additional infotmation, please contact me 
at (412) 604·1040 or Raman Iyer with Crompton Corporation at (203) 573-2353. We look forward to 
meeting with you on February 25, 2003, at 11:00 am . 

• 
,I,Q.,;),;)' ......... p. G . 

....,'""',· ect Director 

JAH:Imk 
docs/Crompton/1 39435/Site Meeting. doc 

Enclosure 

r .a • BoxboroUgh, 1M • Pittsburgh. PA • Minneapolis. MN • Houston, TX • cazenovia. NY • Durham, NC • Somerset NJ • Denver. CO • Saft lake City. UT 
Reston. VA • San Jose. 'l..n 
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cc: Mr. Randy Kresge, Pennsylvania Department of Environmental Protection 
Mr. Darius Ostrauskas, United States Environmental Protection Agency 
Mr. Raman Iyer, Crompton Corporation 
Mr. Dick Fleeger, Crompton Corporation 
Mr. John Simon, Environmental Strategies Corporation 

• 



Management 
Are2 

l 

2 

3 

.. 

5 

6 

7 

Monitoring 
Well 

OW-S 
OW-() 

MW-ISA 
MW-158 
MW-16A 
MW-168 

MW-1 
MW~U 

MW-13 
MW-14 
MW-30 
MW-31 

MW-2 
MW-10 
MW-4 

MW-24 

MW-20 
MW·Zl 
MW-22 
MW-13 

MW-25 
MW·Z6 
MW-27 
MW-23 

901 
902 
903 
904 

MW· l7 
MW-18 
MW-19 

MW-6 
MW· 7 
MW-8 
MW-9 

MW-10 
MW-11 

~-;qlllle'l,..)Yio-'&W- A/w. Wdlu.la 

Musuring Point 
Eltntion 

{ft. AMSU Cal 

1349.31 
1333.55 
l312.7S 
1314.29 
1294.84 
1295.42 

12S1.l4 
1336.5.6 
1265.46 
1270.81 
1265. 18 

NA 

1254.39 
1196.75 
1188.70 
1206.97 

1196.7S 
1183.16 
1184.73 
1182.16 

1211.30 
1209.93 
1179.78 
l 181.21 

1211.12 
1190.30 
ll94.99 
1191.99 
1205.23 
1188.83 
1184.37 

l33S.77 
1323.25 
1300.42 
1292.83 
1285.88 
1357.15 

Depth to 
Water 

Summary or Mooltorlq WeU Construction a~d Croundwlttr Elevacloa Mmurements 
Crompton Corporation 
Petrolia, Pennsylvania 

February 20, 2003 

Depth to Potentiometric Potentiometric Wattr Surface Surface Screened (ft. bdow TOC) (ft. below TOC) (R. AMSl) (a) (ft. AMSL.) (a) Interval Oct. 3-4, 2001 Jan. 7,2002 Oct. 3-4, 2001 Jap. 7, 2001 (ft. AMSI.l (a} Unit 23.45 23.32 1325.86 1325.99 NA uncon,olidated Deposits 15.42 14.91 1318.13 1318.64 NA Unconsolidiiittd txposits NA 85.73 NA 1227.02 1227.72-1207.72 Wonhington Sandstone Dry 24.41 NA 1289.88 1300.29 - 1276.29 Unconsolidated DepositJ 88.48 81.91 1206.36 1212.93 1199.84- 1179.34 Wor1hinglon Sandstone 4.59 6.93 1290.83 1288.49 1289.42- 1279.42 Unconsolidated Deposits 

13.35 68.24 
• 

1177.79 1182.90 11S3 09-t 173.09 Worthington Sandstone 65.S8 6S.24 1270.98 1271.32 1276.56 • 1256.56 F reepon Sandstone 60.67 56.62 1204.79 1208.84 1212.46. 1192.46 Worthington Sandstone 41 .68 41 .38 1229. 13 1229.43 1238.81 - 1218.81 FreeporVWorthington Sandstone NA 45.65 NA 1219.53 1227.09-1207.09 Wor1hington Sandstone NA NA NA NA NA Preepon Sandstone 

11.50 11.-41 1242.89 1242.98 1234.43-1244.43 Unconsolidated Deposits 3.26 0.86 1193.49 I 195.89 1184.75. 1174.75 Unconsolidated Deposits NA 10.88 NA 1177.82 1174.15-1164.15 Unconsolidated Oeposits 33.98 29.52 1172.99 1177.45 1181.97- 1161.97 UncoNOiidated Deposits 

3.26 0.86 1193.49 1195.89 1184.75. 1174.75 Unconsolidated Deposits 11 .63 7.36 ll7t.S3 1175.80 I 179.49 - 1169.49 Unconsolidated Deposiu NA 8.53 NA 1176.20 1177.57-1167.57 Ufl(X)nsolidated Deposits 8.02 6.00 1174. 14 1176.16 1171.16· 1167.16 Uncoosolidated Deposits 

NA 31.01 NA 1180.29 1181.16-1161.16 Unconsolidated Deposirs 7.58 S.66 1202.35 1204.27 1204.93. 1194.93 Unconsolidated Deposits 6.78 5.06 1173.00 1174.72 1174.78-1164.78 Unconsolidated DeposalS NA 8.62/9.20 (C) NA I 172.42 (d) 1173.71- ll63.71 Unconsolidated Deposits 

8.41 10.03 1202.71 1201.09 1190 - ll9S Unconsolidated Deposits 12.60 9.29 1171.70 1181.01 1169.2 • 1174.2 Unconsolidated Deposits Dry 15.43 NA 1179.56 1159.7 . 1169.7 Unconsolidated Deposits 15.28 12.52 1176.71 1179.47 I I 58.3 • I 168.3 Unconsolidated l.>eposits 2.77 4.26 1202.46 1200.97 1203.73. 1193.73 Unconsolidated Deposit5 NA 7.85 NA 1180.98 1184.48· 1174.48 Unconsolidated Deposits 9.S6 7.30 1174.81 1171.07 1179.87 • 1169.87 Unconsolidated Deposili 

123.0 I 119.31 Ul2.76 1216.46 1204.18 - 1184.18 W onhington Sandstone 109.21 106.70 1214.04 1216.55 1206.84. 1186.84 Worthington Sandstone 98.15 93.68 1202.27 1206.74 1213.89. 119:\.89 Worthington Sandstone 80.46 79.74 1212.37 1213.09 1217.98. 1197.98 Worthington Sandstone 80.77 76.33 1205. 11 1209.55 1206.23 • 1186.23 Worthington Sandstone 80.71 87.50 1276.44 1269.65 1292. 15 - 1272.15 Freeport Sandstone 

• 

Placemmt 
~l0:21t Formation Ratlon_~Je 

Unconsolidated Deposits opgadknt 
Unconsolidated Deposits down gradient 

Kittanning downgradintl 
Unconsolidated Deposits down gradient 

Kittanning downgradienc 
Unconsolidated Oepotits downgradlotllt 

Kittanning downpitat 
Freeport upgradient 

Kittanning downi!Tadient 
Kittanning downgadienr 
Kittanning downg1adieot 
Freepon upgradiellt 

Unconsolidated Oeposirs upgradicat 
UDCOil5olidated Deposits downgrad~ent 
UnCOMOiidated Deposits downgradaent 
Unconsolidated Deposits dowograditnt 

Unconsolidated DepositS upgradieot 
UocoNOiidated Deposits down gradie-nt 
Unconsolidated Depo$iu downgradaeot 
Unconsolidated Deposits do~·ngt3dient 

Unconsolidated Deposits uppa.bmt 
Unc()fi5()Jrdated Deposits down gradient 
Unconsolidated Deposits down~ 
Uncoo.sohdatcd Deposits dowusradieot 

Unconsolidated ~its upgradient 
Unconsolidated DepositJ downgrad1ent 
Unconsolidated Deposits downgradu~ut 
UOCOilsolidattd Dtposits Oo'foOgrtiJitllt 
Uocoo.solidaced Deposits upgrache-ot 
Unconsolidated Deposits do\\ DgJidicnt 
Uncoosolidated Deposits downgndleut 

Kittanning downgrad~ 
Kiuannmg down~~T~dient 
Kittanning do~npaditot 
K itl.lnltin 1 do.,.. ngraditnt 
Kittanning downpad1mt 
Ftceport dowopadieot 

OJDlllll 



~pthto 
Measuring Point Water 

Summary of 1\tonitorio£ Well ConstruciJon and Groundwater Eltntion Mtasartmtnts 
Crompton Corporation 
Petrolia, PennsylvanJa 

February 20, 2003 

Depth to Pottntiomttric Potentiometric 
Water Surface Surface Scrftoed Monftorioe Elevation (ft. below TOC) (ft. below TOC) (ft. AMSL) (a) (R. AMSL) (a) Interval Well m. AMSL)(J) Oct 3-41 200J 

8 960 1214.93 
952 1197.27 
954 1202.10 

9 MR-30 1389.64 
OW-l 1449.36 
OW-2 1353.14 
OW-S 1349.3) 
OW-6 l333.SS 

MW-29 1347.32 

Bold indicates newly installed wells. 
ft. below TOC .. feet below top of casing. 
ft. AMSL- feet above mean sea leveL 

a/ NA - Not available. 
bl ft. bgs• feet below grotmd surface. 
cl Depth to Product/Depth to Water. 

37.77 
21.57 
25.89 

74.62 
I 14.68 
27.53 
23.45 
15.42 
60.29 

dl Potentiometric surface elevation adjusted for product thickness. 

~10itootc:w'I39-43Wt *f'S"*• ,._ WcAaJUI 

Jan.7.2002 Oct. 3-4, ZOOJ Jan. 7. 200~ en. AMSLl tal !l!!!t 
33.43 1177.16 1181.50 NA Unconsolidated Deposits 16. 13 1175.70 1181.14 IIS7.92- I 162.92 Unconsolidated Oeposils 20.SS 1176.21 1181.55 1159.04 . 1 164.()4 Unconsolidated Deposits 

73.84 1315.02 1315.80 1318.09 · 1298.09 Butler Sandstone 114.40 1334.68 1334.96 1304 - 1325.5 Butler Sandstone 26.94 1325.61 1326.20 1314.77- 1319.77 Butler Sandstone 23.32 1325.86 1325.99 NA Unconsolidated Deposits 14.91 1318.13 1318.64 NA Unconsolidated Deposits 5&.96 1287.03 1288.36 1287.32. 1267.32 Butler Sandstone 

Placement 
Ge!IIOJ!if Fonnarlog Rationaft 

Unconsolidated DeposiiJ upgradient 
Unconsolidared Depo!its down gradient 
Unconsolidated DeposiiJ downgr~d ienr 

Freepoct downwadient 
Freeport up gradient 
Freeport down gradient 

Unconsolidated DepositJ down gradient 
UnC011$0lidated Deposits down gradient 

freeport down gradient 

O!~!W) 
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February 20, 2003 

Mr. Mark Ansell 
Environmental Cleanup Program 
Pennsylvania Department of Environmental Protection 
230 Chestnut Street 
Meadville, PA 16335-3481 

Re: Site Meeting 
Crompton Corporation- Petrolia Facility 
Petrolia. Butler County, Pennsylvania 

Dear Mark: 

• 

On behalf of Crompton Corporation, Environmental Strategies Corporation would like to thank you and 
Randy Kresge for agreeing to meet at the Crompton - Petrolia, Pennsylvania, facility on February 25, 
2003, as a follow up to our meeting on January 22, 2003, at your office in Meadville, Pennsylvania. Per 
your request, below is a summary of the items we wish to cover during the meeting. 

• PADEP expressed an interest in having additional monitoring well(s) installed at 
Management Area (MA) 2. During the meeting, we would like to evaluate site 

· conditions and select possible well locations. 

• USEPA expressed an interest in having monitoring well 904 abandoned, modified, or 
replaced at MA 6 due to its construction in waste material and to improve the accuracy of 
groundwater quality data at MA 6. During the meeting, we would like to review this area 
of the site and detennine whether an alternate location is feasible. We would also like to 
discuss and resolve any possible Waste Management post-closure monitoring items 
associated with relocation or elimination of this well. 

Enclosed is a table summarizing the monitoring well network at MAs 1 through 9 to assist you in 
preparing for our meeting. If you have any questions or require additional infoiination, please contact me 
at (412) 604-1040 or Raman lyer with Crompton Corporation at (203) 573-2353. We look forward to 
meeting with you on February 25, 2003, at 11:00 am. 

Sincerelv vours. 

Jeffrey.:'\.. Ha~Jen, P.G. 
Senior Project Director 

JAH:lmk 
docs/Crompton/139435/Sitc Mceting.doc 
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cc: t\1r. Randy Kresge. Pennsylvania ~partment of Environnu:ntaJ Protc:t.·taon 
'l\.tr. Darius Ostrauska!'. Urutcd States Environn1ental Prote~t1on Agency 
Mr. Raman lver, Crontpton Corporation 

• 
Mr. Dtck Fleeger. Crumpton Corporation 
Mr. John Sin1on, Envtronmental Strategies Corporation 

• 

• 
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Management 
Ana 

I 

2 

3 

4 

5 

6 

7 

Monitorina 
Wtll 

OW-5 
OW·6 

MW-JSA 
MW-158 
MW-16A 
MW-16B 

MW-1 
MW-12 
MW-13 
MW-14 
MW-30 
MW-31 

MW-2 
MW-20 
MW-4 

MW-24 

MW-20 
MW-21 
MW-22 
MW·23 

MW-2~ 

MW-26 
MW-2~ 

MW-21 

901 
902 
903 
904 

MW-17 
MW-18 
MW-19 

MW-6 
MW-7 
MW-8 
MW-9 

MW-10 
MW-11 

cloc-M.'root410WI)"-- \ "Mm••-""- W,.lh~ 

Measuring Polat 
Elevation 

m. c\MSU Cal 
1349.3 I 
1333.55 
1312.75 
1314.29 
1294.84 
1295.42 

1251.14 
1336.56 
1265.46 
1270.81 
1265.18 

NA 

1254.39 
1196.75 
1188.70 
1206.97 

11 96.75 
1183.16 
1184.73 
1182.16 

1211.30 
1209.93 
1179.78 
1181.21 

1211.12 
1190.30 
1194.99 
1191.99 
1205.23 
1188.83 
1184.37 

1335.77 
1323.25 
1300.42 
1292.83 
1285.88 
1357.15 

• 

Depth to 
Water 

Summary of Mooitorine Well Construttion and Grouadwatu Eltvatioa Meaaurttntats 
Crompton Corporation 
Petrolia, Pconsylvaala 

February lO, 1003 

Depth to Potentiometric Potentlomelrk 
Water Surfue Surface Streened 

(R. below TOC) (fl. below TOC) (ft. AMSL) (a) (rl. AMSL) (a) Interval 
(ft. AMSLl Cal lJJil Qct. 3-4. ZOOI 

23.45 
I 5.42 
NA 
Dry 

88.48 
4.59 

73.35 
65.58 
60.67 
41 .68 
NA 
NA 

I t.SO 
3.26 
NA 

33.98 

3.26 
11 .63 
NA 
8.02 

NA 
7.58 
6.78 
NA 

8.41 
12.60 
Dry 

15.28 
2.77 

· NA 
9.56 

123.0 I 
109.21 
98.15 
80.46 
80.77 
80.71 

Jan. 7.10~ 
23.32 
14.91 
85.73 
24.41 
81.91 
6.93 

68.24 
65.24 
56.62 
41.38 
45.65 
NA 

11 .41 
0.86 
10.88 
29.52 

0.86 
7.36 
8.53 
6.00 

31.01 
5.66 
5.06 

8.6219.20 (c) 

10.03 
9.29 
15.43 
12.52 
4.26 
7.85 
7.30 

119.31 
106.70 
93.68 
79.74 
76.33 
87.50 

Qct. }:rf. 2001 

1325.86 
1318.13 

NA 
NA 

1206.36 
1290.83 

1177.79 
1270.98 
1204.79 
1229.13 

NA 
NA 

1242.89 
1193.49 

NA 
1172.99 

1193.49 
1171.53 

NA 
1174. 14 

NA 
1202.35 
1173.00 

NA 

1202.71 
1177.70 

NA 
1176.71 
1202.46 

NA 
I 174.81 

1212.76 
1214.04 
1202.27 
1212.37 
1205.11 
1276.44 

Jan.1. 100l 

1325.99 
1318.64 
1227.02 
1289.88 
1212.93 
1288.49 

1182.90 
1271.32 
1208.84 
1229.43 
1219.53 

NA 

1242.98 
1195.89 
1117.82 
1171.45 

1195.89 
1175.80 
1176.20 
1176.16 

1180.29 
1204.27 
1174.72 

I I 72.42 (d) 

1201.09 
1181.01 
1119.56 
1179.47 
1200.97 
1180.98 
1177.07 

1216.46 
1216.55 
1206.74 
1213.09 
1209.55 
1269.65 

NA 
NA 

1227.72-1207.72 
1300.29 . 1276.29 
1199.84. 1179.84 
1289.42. 1279.42 

II 53.09-1173.09 
1276.56. 1256.56 
1212.46. 1192.46 
1238.81· 1218.81 
1227.09-1207.09 

NA 

1234.43-1244.43 
1184.75 • 1174.75 
1174.1 5-1164.15 
1181.97-1161.97 

1184.75. 1174.75 
1179.49. 1169.49 
1177 S7-1167.S7 
1177.16-1167.16 

1181.16-1161.16 
1204.93. 1194.93 
1174.78 • 1164.78 
1173.71-1163.71 

1190-1195 
1169.2 - 1174.2 
1159.7. 1169.7 
II 58.3 • 1 168.3 

1203.73- 1193.73 
11 84.48-1 174.48 
II 79.87 • II 69.87 

1204.18-1184.18 
1206.84 • 1186.84 
1213.89. 1193.89 
1217.98-1197.98 
1206.23 • 1186.23 
1292.15. 1272.15 

. 

Unconsoh<bted Deposits 
Unconsolidated Deposits 
Wonhington Sandstone 
Unconsolidited Deposits 
Worthington Sandstone 
Unconsolidated Deposits 

Worthington Sandstone 
Freeport Sandstone 

Worthington Sandstone 
Freeport/Worthington Sandstone 

Worthington Sandstone 
Freeport Sandstone 

Unconsolidated Deposits 
Unconsolidited Deposits 
Unconsolidated Deposiu 
Unconsolidated Depos1ts 

Unconsolidated Deposits 
Unconsolidated Deposits 
Unconsoltdated Deposits 
Unconsolidated Deposits 

Unconsolidated Deposits 
Unconsohd:ued Ocpos1ts 
UncolbOiidated Deposits 
Unconsolidated Deposits 

Unconsolidated Deposits 
Unconsolidated Depos1ts 
Unconsolidated Deposits 
Unconsolidated Deposits 
Unconsolidated Deposits 
Unconsolidated Deposits 
Unconsolidated Deposits 

W011hmgton Sandstone 
Worthington Sandstone 
Worthmgton SJndstone 
Worthington Sandstone 
Worthington Si!ndstone 

Freeport Sandstone 

GrotOtk Form1lloa 

Unconsolidated Deposits 
Unconsolulated Depos1ts 

Ktllanmng 
Unconsolidated Deposits 

Ktttanmng 
Unconsolidated Deposits 

Kittanmng 
Freeport 

Kiuanning 
Kittanning 
Kittannmg 
Freepon 

Unconsolidated Deposits 
Unronsohd3ted Depos1ts 
Unconsolidated Depos1U 
Unconsolidated Deposits 

Unconsolidated Deposits 
Unconsolidated Depos1ts 
Unconsolidated Deposits 
Unconsolidated Oqlos1ts 

Unconsolidated Deposits 
Uoconsolidated Deposits 
Unconsolidated Dcpos1ts 
Unconsolidated Deposits 

Unconsolidated Deposits 
Unconsolidated Deposits 
Unconsolidated Depos1ts 
Unronsolidated Deposits 
Uncoroolidaled Deposits 
Unconsolidated Deposits 
Unconsolidated Deposits 

Kittanning 
Kittanmng 
Kittanmng 
Kittanmng 
Kittanning 
F~ 

PJacemetlf 
Rtrionm 

upgrad.ent 
downgrad1ent 
downgradient 
downgr~d1ent 

down gradient 
downgrad1ent 

down gradient 
upgTadlcnl 

downgndlcnt 
down gradient 
downgr<~dttnt 

upgradient 

upgradJent 
downg1adient 
downgradtent 
downgnd1ent 

upgradient 
downgrad1ent 
down gradient 
downgrad1ent 

upgrad1ent 
down gradient 
downgrad1en1 
downgradlenC 

upgndient 
downgrad1cn1 
downgrad1en1 
dolo\ ngrad•ent 

upgTlldlcnt 
downgro~d1m1 

downgradu~nt 

dow11~radimt 

downgrad1en1 
downgrad1rnt 
downgr,uilcnl 
downgndl('nt 
downgrad1ent 

ilo'JI.I 

• 



Summary ofMonitorlna Well Conslruttlo• and Groundwaltr Elevation Mrasartments 

Musuring Point 
Monitorilet Elention 

Well lfi._AMSLHa) 

~ 960 1214.93 
952 1197.27 
954 1202.10 

9 MR-30 1389.64 
OW-l 1449.36 
OW-2 1353.14 
OW-5 1349.31 
OW--6 1333.55 

MW-29 1347.32 

Bold indicates newly installed wells. 
ft. below TOC = feet below top of casing. 
ft. AMSL= feet above mean ~ level. 

a/ NA = Not available. 
bl f\. bgs= fc:et below ground ~urface. 
cJ Depth to Product/Depth to Water. 

Depth to Depth to 
Water Water 

(f't. below TOC) (R. below TOC) 
Oct. J-4. 200 I hn.7.2002 

37.77 33.43 
21.57 16.13 
25.89 20.55 

74.62 73.84 
114.68 114.40 
27.53 26.94 
23.45 23.32 
I 5.42 14.91 
60.29 58.96 

dl Potentiometric surface ele"ation adjusted for product lhiclme&s. 

dnc>l( ·-·-· , 'U\)INm'C V1 A.- ........ alo 

Crompton Corporalion 
Petrolia, Pennsylunla 

February 20, 2003 

Potentiometric Potentiometric 
Surf au Surface ScrHatd 

(R. AI\ISt) (a) (R. AMSI.) (a) Interval 
Ott.J-4.2001 Jan. 7.2002 lO. AMSU tal UIJl 

1177.16 1181.50 NA Unconwhdatcd Depos1ts 
1175.70 1181.14 II 5792- 1162.92 UntOOMihd:.tcd Otpcl)il~ 
1176.21 1181.55 1 I S9 04 - 1164.04 Uncon\Oiidatcd f>cposats 

1315.02 1315.80 1318.09 -1298.09 Butler Santhtonc 
1334.68 1334.96 1304 • 132S.S Butler Sall<hronc 
1325.6 I 1326.20 1314.77- 1319.77 Butler Sall<htonc 
1325.86 1325.99 NA Unconsolidated Depos1ll 
13 I 8.13 1318.64 NA Unton~hdatcd Deposita 
1287.03 1288.36 1287.32- 1267.32 ButlcrSal'l(btone 

~.olotit foi1JWJGII 

Unconsohd4tcd Depoi•tc 
Unwn~hd.ltc:d l>epo~••l 

Unconsolrd;ated 0c:poMb 

freeport 
Frec:pot1 
f rcepott 

UI'ICOMOhJatc.d (")epcKttc 
Unconwlubttd Depostll 

Freepott 

Plartrnt•l 
Rmo.o.ak 

upgr~c.l t e~ 

down~r.iJtc:l\l 

~l'Wnir 4\llc:nf 

downcndi<TIC 
upcr ik.hcnt 

do .. 'Tl&f ~Jic:nf 
dovmgr ~Jtc:nt 
downgr 4Jic:nt 
down&radlcnl 

~ ·~· 
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ENVIRONMENTAL STRATEGIES CORPORATION 
300 Corporate Center Drive, Suite 200 • Moon Township, PA I 51 08 • (4 J 2J 604- J 040 • Fax f4 I 2J 604- I 055 

February 3, 2003 

Mr. Mark Ansell 
Environmental Cleanup Program 
Pennsylvania Department of Environmental Protection 
23 0 Chestnut Street 
Meadville, P A 1633 5-3 481 

Mr. Darius Ostrauskas 
United States Environmental Protection Agency, Region Ill 
1650 Arch Street (3WC22) 
Philadelphia, PA 19103-2029 

Re: Project Meeting Summary 
Crompton Corporation - Petrolia Facility 
Petrolia, Butler County, Pennsylvania 

Dear Mark and Darius: 

On behalf of Crompton Corporation, Environmental Strategies Corporation would like to thank 
you for meeting with us to discuss the Crompton- Petrolia, Pennsylvania, facility on January 22, 
2003, at the Pennsylvania Department of Environmental Protection (PADEP) Northwest 
Regional Office in Meadville, Pennsylvania. This letter provides a summary of the meeting's 
key points, follow up discussions with P ADEP on January 24, 2003, and our planned project 
activities. 

Meeting Summary 

The meeting was attended by Anita Stainbrook, Sigma Toth, and Mark Ansell of the P ADEP, 
Paul Gotthold, Darius Ostrauskas, and Michael Cramer of the United States Environmental 
Protection Agency (USEPA), Raman Iyer of Crompton, Dan Darragh of Buchanan Ingersoll, and 
John Simon and Jeff Hassen of Environmental Strategies. During the meeting, Environmental 
Strategies and Crompton representatives reviewed the progress of remedial investigation (Rl) 
and Area of Concern (AOC) closure activities from 1998 through 2002, presented the RI 
findings to date, and discussed planned activities at the facility. At the request of P ADEP and 
USEPA, a copy of the meeting presentation was emailed to both agencies following the meeting. 

The agencies were provided with a description of the facility, environmental setting, available 
soil, surface water, waste, preliminary groundwater data, and Crompton's groundwater 
investigation plan in the Preliminary Conceptual Site Model and Proposed Groundwater 
Investigation Plan report in June 2001 . In addi6on, the results of the January 2002 groundwater 

Reston, VA • San Jose. CA • Boxborough, MA • Pittsburgh. PA • Minneapolis. MN • Houston. lX • Cazenovia, NY • Durham, NC • Somerset NJ • Denver; CO • Salt lake City. Vf 
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Mr. Mark Ansell 
Mr. Darius Ostrauskas 

Page- 2 
February 3. 2003 

•nve~tigation activities were provided to PADEP and USEPA under separate cover before the 
meett.ng. During the meeting, P ADEP and USEPA were provided with copies of facility maps 
showtng 20 AOCs~ 2 former operations areas under investigation (Areas 5 and 15)~ and the 
con.solidated groundwater Management Areas (MAs). A summary of the key points discussed 
dunng the rneeting is provided below. 

- .. 

• AOC 17 cap certification by P ADEP is pending final inspection by their soil scientist 
(Regena Schweinsberg)~ Environmental Strategies will contact Ms. Schweinsberg in 
Spring 2003 to schedule the inspection. 

• AOC 17 post-closure monitoring program will conclude with the final monitoring 
event in January 2003; Crompton will demonstrate attainment of the Pennsylvania 
Land Recycling and Environmental Remediation Standards Act (Act 2) groundwater 
remediation standards based on eight quarters of monitoring data. 

• P ADEP requested that total dissolved solids (TDS) be added to the January 2003 
groundwater monitoring sampling and analysis program at AOC 17; Environmental 
Strategies will collect samples for TDS analysis during the January 2003 sampling 
event. 

• Based on the soil and waste sample analytical results, Crompton and Environmental 
Strategies indicated that no additional soil or waste evaluation is planned for the 20 
AOCs (AOCs 1 through 18A), Area 5, and Area 15. 

• P ADEP requested that the applicability of Synthetic Precipitation Leaching Procedure 
(SPLP) results to waste material be discussed with Tony Talak of P ADEP; Crompton 
and Environmental Strategies representatives discussed this issue with Mr. Talak on 
January 24, 2003, a summary of this discussion is provided below. 

• P ADEP expressed an interest in having additional monitoring wells installed at MA 
2; representatives of Environmental Strategies and P ADEP will evaluate and resolve 
this issue at a future site meeting. 

• USEP A expressed an interest in having monitoring well 904 at MA 6 replaced or 
modified due to its construction in waste material and to improve the accuracy of 
groundwater quality data at MA 6; representatives of Environmental Strategies and 
P ADEP will evaluate and resolve this issue at a future site meeting. 

• Environmental Strategjes indicated that a second round of groundwater 
characterization samples will be collected at the nine MAs using low flow sampling 
procedures; P ADEP and USEP A agreed with the use of this procedure; however, 
P ADEP indicated a third sampling event may be necessary to further compare the 
results from samples collected using conventional sampling and low flow sampling 
procedures. Crompton and Environmental Strategies will consider this request 
pending the second round sampling results. 

• Environmental Strategies reported that a light non-aqueous phase liquid (LNAPL) 
was found within monitoring well MW-28 {MA 5) during the January 2002 
groundwater sampling event; initial evaluation suggests the LNAPL is likely a facility 
product and not a fuel oil, further evaluation is planned. 

- - ~ - -· --
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P ADE~ requested that a solute transport model more sophisticated than the Quick 
Dornen1co model be used to evaluate the flow and transport of constituents of interest 
(COis) to the South Branch of Bear Creek~ Environmental Strategies will consider 
other available models during the surface water quality evaluation. 
USEPA suggested that a human health environmental indicator evaluation be 
completed in 2003 using available onsite and offsite receptor information· it was . 

~ agreed that a draft of th1s document will be provided to USEPA. 

Applicability of Waste Material SPLP Results 

Raman Iyer of Crompton and Jeff Hassen of Environmental Strategies participated in a 
conference call with Tony Talak of P ADEP on January 24, 2003, to discuss the applicability of 
SPLP results to waste material for demonstrating the leachability of waste in place at AOCs. Mr. 
Talak indicated that P ADEP's evaluation of the leachability of the waste would be primarily 
based on groundwater monitoring results. Mr. Talak added that AOCs [with waste in place] 
where waste disposal ceased before 1980 [September 7, 1980] may be closed, under the 
provisions of Act 2, by leaving the waste in place and covering the area with a suitable soil cover 
and vegetation consistent with best management practices. Environmental Strategies indicated 
that AOCs at the facility with waste in place are presently covered with soil and in most cases 
vegetated. 

In accordance with the Act 2 Technical Guidance Manual (Section m. A. 2 .), closing areas 
containing non-media solids (i .e., waste material) may be accomplished by demonstrating 
pathway elimination under the Act 2 site-specific remediation standard for the non-media solids. 
The soil and groundwater media~ outside the perimeter of an area containing non-media solids~ 
may be addressed by any combination of Act 2 remediation standards (i.e., background, 
statewide health, or site-specific). Liability protection afforded under Section 501 of Act 2 will 
be provided after approval of the Act 2 Remedial Investigation and Final Report by the 
Department. In summary, Crompton intends to close the AOCs with non-media solids in place 
in accordance with these guidelines. 

Planned Activities 

Crompton and Environmental Strategies presented a list of planned activities during the meeting. 
The list was revised based on discussions with P ADEP and USEP A. These activities and a 
tentative schedule are as follows: 

• 

- ·- -

• -----~ • 
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February 3 .. 2003 

2003 
• 

• 
secon~ round of groundwater samples will be collected at all MAs (using low flow sampltng procedures) 
LNAPL evaluation at monitoring well MW-28 
~upplemental investigation activities, as appropriate 
Indoor air quality evaluation 

• 
• 
• 
• 

PENTOXSD modeling to evaluate diffuse groundwater discharge to surface water 
human health environmental indicator evaluation 

2004 
• ecological screening 
• groundwater environmental indicator evaluation 
• Remedial Investigation and Risk Assessment Report submittal 
• proposed remedial strategy (Cleanup Plan) 

If you have any questions or comments concerning this letter, please do not hesitate to contact 
me at (412) 604-1040 or Raman Iyer at (203) 573-2353 . We look forward to the continued 
cooperation with both the PADEP and USEPA through the completion ofthis project. 

Sincere] 

~f.l'._je . Hassen, P .G. 
Senior Project Director 

JAH:hsm 

cc: Mr. Paul Gotthold, United States Environmental Protection Agency, Region Ill 
Ms. Anita Stainbrook, Pennsylvania Department of Environmental Protection 
Ms. Sigma Toth, Pennsylvania Department of Environmental Protection 
Mr. Raman Iyer, Crompton Corporation 
Mr. Dick Fleeger, Crompton Corporation 
Mr. Dan Darragh, Esquire, Buchanan Ingersoll 
Mr. John Simon, Environmental Strategies Corporation 

Crompton Corp/139435/PADEP131t.doc 

- --- . . - .. . . . . . . 
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Mr. Darius Ostrauskas .. Project Manager 
R C RA Corrective Action Program 
Mail Code 3 WC22 
USEPA- Region III 
1650 Arch Street 
Philadelphia, PA 19103 

RE: Status Report 
Crompton Corporation (Crompton) 
Petrolia, Pennsylvania (Site) 

Dear Mr. Ostrauskas: 

.) 

As per your request during our telephone conversation of August 28, 2002 and the several 
follow-up e-mails and phone discussions, Crompton has prepared this letter to summarize 
activities at the above-referenced Site related to environmental investigation and remediation. 
These activities have been conducted to address the 20 Areas of Concern (AOCs) and two 
additional Areas identified at the Site [March 15, 1999 letter to the United States Environmental 
Protection Agency (USEP A) and the Pennsylvania Department of Environmental Protection 
(P ADEP) (the Agencies)]. USEPA conducted the most recent RCRA Facility Assessments 
(RFAs) at the Site in 1998. In October 1999, USEPA, and PADEP with assistance from the US 
Army Corps of Engineers (COE) conducted an Environmental Indicator Inspection of the Site. 
Crompton has worked closely with the Agencies to obtain input and keep the Agencies infonned 
of the significant progress made at the Site regarding these activities. A copy of this Status 
Report has also been sent to the PADEP. 

As we discussed, I have been recently appointed as the Crompton Project Manager for the Site 
remediation activities. I have reviewed the key documents related to Site remediation activities 
but I am still completing a review of the relatively large amount of detailed infonnation and 
environmental data for this Site. 

This letter provides descriptions of the activities that have been completed to date, as well as our 
on-going activities at the Site. Once our review is completed, we will provide the Agencies with 
a work plan describing the activities to be implemented. Crompton strongly desires to 
expeditiously move forward with Site remediation activities and we want to conduct these 
activities in a prudent manner in consultation with both PADEP and USEPA. 

Crompton Manufacturing Company, Inc. 
Benson Road. Middlebury, CT 06749 (203} 573·2000 



November 1, 2002 
-2-

In 1 999, Crompton presented and discussed with the Agencies a draft Act 2 Closure for the 
20 AOCs and two additional Areas. A tabulated summary of each AOC and its current status is 
provided in Table 1. In 2001, Crompton grouped the AOCs in nine Management Areas for the 
purpose of groundwater investigations. 

Since 1998, the following activities have been conducted at the Site and are described herein: 

• Agency meetings/correspondence; 
• Site investigations; 
• Conceptual Site Model; 
• Groundwater monitoring/operation and maintenance (O&M); and 
• Closure activities. 

AGENCY MEETINGS/CORRESPONDENCE 

Crompton has previously met with the Agencies to discuss Site remediation and proposed 
activities. We have also submitted scopes of work and proposals to the Agencies for comment 
and input prior to the work being implemented. We expect to schedule a meeting with the 
Agencies in the near future to present our refined closure approach and more details of planned 
activities so that we can coordinate activities with and receive the Agencies' approval for the 
work contemplated. 

SITE INVESTIGATIONS 

Crompton completed a Preliminary Remedial Investigation (RI) in 1998 to verify historical 
on-Site disposal activities, AOC locations, and their current status. The investigation included 
sampling of groundwater from eight monitoring wells, soil and sludge sampling, and chemical 
analyses. The preliminary groundwater sampling results indicated that the majority of the 
constituents were below the Pennsylvania Statewide Health Standards (SHSs ). The exceedance 
of lead and arsenic SHSs in soil and groundwater were believed to be due to natural background 
concentrations. 

In the summer of 1999, an investigation of AOC 17 was conducted. The investigation included 
the excavation of test pits, drilling of soil borings, installation of groundwater monitoring wells, 
and soil and groundwater sampling and chemical analyses. The results of the investigation were 
used to prepare a closure plan for and subsequent closure of this AOC. The closure plan 
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~ctivities included the construction of a geosynthetic clay liner/soil cap over the area and the 
tnstallation of a groundwater monitoring well network and a post-closure monitoring program. 

?n October 21 .. 1999~ a draft RI Work Plan was submitted to PADEP and USEPA for the 
~nvestigation of soils in AOCs 8 through 18, and Areas 5 and 15. The main purpose of the 
Investigation was to characterize the nature and delineate the extent of soil contamination with 
respect to applicable clean-up criteria. The RI Work Plan was revised based on comments 
received from the PADEP, and the investigation was conducted between May 2000 and 
March 2001. The results of the RI were reported to the Agencies in a meeting held on June 21, 
2001 . In general, the concentrations of constituents in soil were below the Pennsylvania SHSs. 
Benzene was detected in concentrations above the Soil-to-Groundwater SHS, however, 
subsequent data obtained using the Synthetic Precipitation Leachate Procedure (SPLP) indicated 
compliance with the applicable SHSs. Arsenic was detected in concentrations above the USEP A 
Region III Risk-Based Concentration (RBC) criteria (the RBC is referenced here as a screening 
criteria), however, the concentrations were generally found to be similar to natural background 
concentrations. 

The results of the soil Rl were used to develop a groundwater investigation work plan. In 
June 2001, a Groundwater Investigation Plan was submitted to the Agencies and subsequently 
revised based on comments received from the Agencies. The plan proposed that a groundwater 
monitoring well network be established to monitor and investigate nine Management Areas, with 
each Management Area covering from one to four AOCs (see Table 1). In the second half 
of 2001, 30 new monitoring wells were installed to supplement the 33 existing monitoring wells. 
In January 2002, samples were collected from the monitoring well network and submitted for 
chemical analyses. Benzene was detected in concentrations above the applicable Use-Aquifer 
Pennsylvania SHS in groundwater samples collected in certain Management Areas. The 
concentration of 4-nitrophenol detected in groundwater samples from Management Area 1 also 
exceeded the Use-Aquifer SHS. The concentrations of several metals (lead, beryllium, 
chromium, nickel, and zinc) also exceeded the applicable SHSs. The results of this groundwater 
monitoring event were submitted to the Agencies in May 2002. 

GROUNDWATER MONITORING/OPERATION & MAINTENANCE {O&M) 

The inactive (old) landfill (AOC 4) and former lagoons 1 through 4 (AOCs 1, 2, 3 and 8) were 
closed in the 1980s in accordance with a consent order, closure plans, or under P ADEP 
oversight. As part of closure activities for these AOCs, groundwater monitoring well networks 
were installed. The monitoring wells at AOCs I, 2, 4 through 7, and 17 are sampled and 
analyzed on a quarterly basis for selected parameters, and water level measurements also are 
conducted. For AOCs I, 2 and 4 through 7, leachate samples are also collected and analyzed for 
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selected parameters and leachate generation rates are measured, both on a quarterly basis .. The 
closure area caps (AOCs 4 through 7 and 1 7) are regularly inspected and cap repairs'" if necessary 
such as soil erosion, are performed. Crompton has documented and reported all of the 
AOC I , 2 ., 4 through 7, and 17 monitoring and O&M activities to PADEP in accordance with the 
closure plan requirements. A summary of these activities is provided in Table 2. 

CONCEPTUAL SITE MODEL 

In June 2001 , a Conceptual Site Model (CSM) was developed for the Site and submitted to the 
Agencies. The main conclusion of the CSM was that the majority of affected soil and 
groundwater contamination was present in the shallow fill soils and upper groundwater bearing 
zones. 

CLOSURE ACTIVITIES 

In March 1999, Crompton presented a draft Act 2 Closure Strategy to the Agencies for AOCs 1 
through 18 and Areas 5 and 15. After several follow-up discussions and correspondence with the 
Agencies, it was agreed that AOCs 1 through 7 and AOC 17 would continue to be handled under 
the PADEP Waste Management Program (WMP). AOCs 8 through 16, AOC 17A, AOC 18, 
AOC 18A, Area 5, and Area 15 would be closed under the PADEP Environmental Cleanup 
Program (ECP) in accordance with Act 2. It was also agreed that P ADEP would take the lead in 
the oversight of the investigation and closure of the AOCs/ Areas, and that USEP A would 
participate in the review process. 

In July and August 1999, proof of closure of AOCs 1 through 7 was submitted to the Agencies. 
Other than the monitoring and O&M activities previously described for AOC's I, 2, and 4 
through 7, no further remedial actions are required for these AOCs. 

AOC 17 was closed in 2000 after submittal and PADEP approval of the closure plan. An 
engineered soil cap was constructed over the area and a groundwater monitoring network was 
installed. In December 2000, P ADEP provided concurrence with the closure certification 
submitted by Crompton, pending establishment of substantial vegetation of the cap. In the spring 
of 2001, the establishment of substantial vegetation was confirmed. As previously discussed, 
groundwater monitoring, inspection, and reporting activities for AOC 17 have been conducted by 
Crompton in accordance with the closure plan requirements. 
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ONGOING AND PROPOSED ACTIVITIES 

Crompton has conducted significant investigation and remediation activities to investigate the 
AOCs and Areas and close certain AOCs at the Site. The quarterly programs for 
groundwater/leachate monitoring, inspections, O&M and reporting will continue for the 
following AOCs: 

• 
• 
• 

• 

AOC 1 (Lagoon 1); 
AOC 2 (Lagoon 2); 
AOCs 4 through 7 (Inactive Old Landfill, temporary landfill, inert material storage and fire 
training pit); and 
AOC 17 (WEMCO Float Disposal Area) . 

The additional investigation and remediation activities that will be implemented over the short 
term are to: 

• collect and compile the required infonnation to prepare draft Human Health and 
Groundwater Migration Control Environmental Indicator (EI) fonns for USEP A review and 
use· 

' • develop a proposal for a more detailed program (i.e., scope and schedule) for supplemental 
investigation and remediation activities at the Site, as necessary. The proposal would include 
Site-specific lists of soil and groundwater chemicals of concern (COCs). This proposal will 
be submitted to the Agencies. Crompton will revise the proposal based on the Agencies 
comments, as appropriate. 

Crompton will continue to provide status reports of remedial investigation and remedial activities 
to the Agencies. We look forward to working with you and to obtain your input so that Site 
closure activities can move forward in an expeditious and effective manner. If you have any 
questions on the above or other issues, please do not hesitate to contact me at (203) 573-2353. 

cc: Anita M. Stainbrook, P ADEP 

Si cerely, 

Raman S. lye 
Director 
Environmental Remediation 

• 
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TABLE2 

Sl~t~tARY OF REGULAR MONITORING / O&M AcrMTIES 
CROMPTON CORPORATION, PETROLIA PENNSYLVANIA 

Frequency of 
Monitoring I 

Reporting 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Leachate 
Monitoring 

Yes 

Yes 

Yes 

No 

Hydraulic 
Monitoring 

Yes 

Yes 

Yes 

Yes 

Analytical 
Parameter Cap Inspection 

General No 
Chemistry, Metals, 
VOCs 

General No 
Chemistry, Metals, 
VOCs 

General Yes 
Chemistry, Metals, 
VOCs 

General Yes 
Chemistry, Metals, 
VOCs 

Quarterly= January, April, JuJy, September 
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Mr. Darius Ostrauskas, Project Manager 
RCRA Corrective Action Program 
Mail Code 3 WC22 
USEPA- Region III 
1650 Arch Street 
Philadelphia, P A 191 03 

RE: Status Report 
Crompton Corporation (Crompton) 
Petrolia, Pennsylvania (Site) 

Dear Mr. Ostrauskas: 

• 

• 
• 

,.,... 
"' .. ,-:> 
• 

As per your request during our telephone conversation of August 28, 2002 and the several 
follow-up e-mails and phone discussions, Crompton has prepared this letter to summarize 
activities at the above-referenced Site related to environmental investigation and remediation. 

These activities have been conducted to address the 20 Areas of Concern (AOCs) and two 
additional Areas identified at the Site [March 15, 1999 letter to the United States Environmental 

Protection Agency (USEPA) and the Pennsylvania Department of Environmental Protection 

(PADEP) (the Agencies)]. USEPA conducted the most recent RCRA Facility Assessments 

(RF As) at the Site in 1998. In October 1999, US EPA, and PADEP with assistance from the US 

Army Corps of Engineers (COE) conducted an Environmental Indicator Inspection of the Site. 

Crompton has worked closely with the Agencies to obtain input and keep the Agencies infonned 

cr of the significant progress made at the Site regarding these activities. A copy of this Status 

~ ( q 't Report has also been sent to the PADEP. 

~ ~ ~6"~( 
' r"'~ ;,. As we discussed, I have been recently appointed as the Crompton Project Manager for the Site 

:::V f2~( · remediation activities. I have reviewed the key documents related to Site remediation activities 

but I am still completing a review of the relatively large amount of detailed information and 

environmental data for this Site. 

This letter provides descriptions of the activities that have been completed to date, as well as our 

on-going activities at the Site. Once our review is completed, we will provide the Agencies with 

a work plan describing the activities to be implemented. Crompton strongly desires to 

expeditiously move forward with Site remediation activities and we want to conduct these 

activities in a prudent manner in consultation with both PADEP and USEPA . 

• 

Crompton Manufacturing Company, Inc. 

Benson Road . Micldlebury. CT 06749 1203) 573-2000 

• 
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In 1999, Crompton presented and discussed with the Agencies a draft Act 2 Closure for the 
20 AOCs and two additional Areas. A tabulated summary of each AOC and its current status is 
provided in Table l. In 2001, Crompton grouped the AOCs in nine Management Areas for the 
purpose of groundwater investigations. 

Since 1998, the following activities have been conducted at the Site and are described herein: 

• Agency meetings/correspondence; 
• Site investigations; 
• Conceptual Site Model; 
• Groundwater monitoring/operation and maintenance (O&M); and 
• Closure activities . 

AGENCY MEETINGS/CORRESPONDENCE 

Crompton has previously met with the Agencies to discuss Site remediation and proposed 
activities. We have also submitted scopes of work and proposals to the Agencies for comment 
and input prior to the work being implemented. We expect to schedule a meeting with the 
Agencies in the near future to present our refined closure approach and more details of planned 
activities so that we can coordinate activities with and receive the Agencies' approval for the 
work contemplated. 

SITE INVESTIGATIONS 

Crompton completed a Preliminary Remedial Investigation (RI) in 1998 to verify historical 
on-Site disposal activities, AOC locations, and their current status. The investigation included 
sampling of groundwater from eight monitoring wells, soil and sludge sampling, and chemical 
analyses. The preliminary groundwater sampling results indicated that the majority of the 
constituents were below the Pennsylvania Statewide Health Standards (SHSs). The exceedance 
of lead and arsenic SHSs in soil and groundwater were believed to be due to natural background 
concentrations. 

In the summer of 1999, an investigation of AOC 17 was conducted. The investigation included 
the excavation of test pits, drilling of soil borings, installation of groundwater monitoring wells, 
and soil and groundwater sampling and chemical analyses. The results of the investigation were 
used to prepare a closure plan for and subsequent closure of this AOC. The closure plan 

• 

• 

• 
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activities included the construction of a geosynthetic clay liner/soil cap over the area and the 

installation of a groundwater monitoring well network and a post-closure monitoring program. 

On October 21, 1999. a draft RI Work Plan was submitted to PADEP and USEPA for the 

investigation of soils in AOCs 8 through 18, and Areas 5 and 15. The main purpose of the 

investigation was to characterize the nature and delineate the extent of soil contamination with 

respect to applicable clean-up criteria. The RI Work Plan was revised based on comments 

received from the PADEP, and the investigation was conducted between May 2000 and 

March 2001. The results of the RI were reported to the Agencies in a meeting held on June 21, 

2001. In general, the concentrations of constituents in soil were below the Pennsylvania SHSs. 

Benzene was detected in concentrations above the Soil-to-Groundwater SHS, however, 

subsequent data obtained using the Synthetic Precipitation Leachate Procedure (SPLP) indicated 

compliance with the applicable SHSs. Arsenic was detected in concentrations above the USEP A 

Region III Risk-Based Concentration (RBC) criteria (the RBC is referenced here as a screening 

criteria), however, the concentrations were generally found to be similar to natural background 

concentrations. 

The results of the soil RI were used to develop a groundwater investigation work plan. In 

June 2001, a Groundwater Investigation Plan was submitted to the Agencies and subsequently 

revised based on conunents received from the Agencies. The plan proposed that a groundwater 

monitoring well network be established to monitor and investigate nine Management Areas, with 

each Management Area covering from one to four AOCs (see Table 1). In the second half 

of2001, 30 new monitoring wells were installed to supplement the 33 existing monitoring wells. 

In January 2002, samples were collected from the monitoring well network and submitted for 

chemical analyses. Benzene was detected in concentrations above the applicable Use-Aquifer 

Pennsylvania SHS in groundwater samples collected in certain Management Areas. The 

concentration of 4-nitrophenol detected in groundwater samples from Management Area 1 also 

exceeded the Use-Aquifer SHS. The concentrations of several metals (lead, beryllium, 

chromium, nickel, and zinc) also exceeded the applicable SHSs. The results of this groundwater 

monitoring event were submitted to the Agencies in May 2002. 3 :,v 

- t1 cJ_.,( nt~ I 1 -r '-''I 1- :-5, 
"'i~r 1'1oc '3 ~ f~ ~ t~ ~-z_....,. e -

GROUNDWATER MONITORING/OPERATION & MAINTENANCE (O&M) 7 
• 

The inactive (old) landfill (AOC 4) and former lagoons 1 through 4 (AOCs 1, 2 d 8) were 

closed in the 1980s in accordance with a consent order, closure plans, or under P ADEP 

oversight. As part of closure activities for these AOCs, groundwater monitoring well networks 

were installed. The monitoring wells at AOCs 1, 2, 4 through 7, and 17 are sampled and 

analyzed on a quarterly basis for selected parameters, and water level measurements also are 

conducted. For AOCs 1, 2 and 4 through 7, leachate samples are also collected and analyzed for 

.... 
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selected parameters and leachate generation rates are measured .. both on a quarterly basis. The 
closure area caps (AOCs 4 through 7 and 1 7) are regularly inspected and cap repairs, if necessary 
such as soil erosion, are perfonned. Crompton has documented and reported all of the 
AOC 1, 2,. 4 through 7, and 11 monitoring and O&M activities to PADEP in accordance with the 
closure plan requirements. A summary of these activities is provided in Table 2 . 

• 

CONCEPTUAL SITE MODEL 

In June 2001, a Conceptual Site Model (CSM) was developed for the Site and submitted to the 
Agencies. The main conclusion of the CSM was that the majority of affected soil and 
groundwater contamination was present in the shallow fill soils and upper groundwater bearing 
zones. 

CLOSURE ACTIVITIES 

In March 1999, Crompton presented a draft Act 2 Closure Strategy to the Agencies for AOCs 1 
through 18 and Areas 5 and 15. After several follow-up discussions and correspondence with the 
Agencies, it was agreed that AOCs 1 through 7 and AOC 1 7 would continue to be handled under 
the PADEP Waste Management Program (WMP). AOCs 8 through 16, AOC 17 A, AOC 18, 
AOC 18A, Area 5, and Area 15 would be closed under the P ADEP Environmental Cleanup 
Program (ECP) in accordance with Act 2. It was also agreed that PADEP would take the lead in 
the oversight of the investigation and closure of the AOCs/ Areas, and that USEP A would 
participate in the review process. 

In July and August 1999, proof of closure of AOCs 1 through 7 was submitted to the Agencies. 
Other than the monitoring and O&M activities previously described for AOC's 1, 2, and 4 
through 7, no further remedial actions are required for these AOCs. 

AOC 17 was closed in 2000 after submittal and PADEP approval ofthe closure plan. An 
engineered soil cap was constructed over the area and a groundwater monitoring network was 
installed. In December 2000, P ADEP provided concurrence with the closure certification 
submitted by Crompton, pending establishment of substantial vegetation of the cap. In the spring 
of2001, the establishment. of substantial vegetation was confirrned. As previously discussed, 
groundwater monitoring, inspection, and reporting activities for AOC 17 have been conducted by 
Crompton in accordance with the closure plan requirements. 
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ONGOING AND PROPOSED ACTIVITIES 

Crompton has conducted signifi~ant investigation and remediation activities to investigate the AOCs and Areas and close certain AOCs at the Site. The quarterly programs for groundwater/leachate monitoring, inspections, O&M and reporting will continue for the following AOCs: 

• AOC l (Lagoon l); 
• AOC 2 (Lagoon 2); 
• AOCs 4 through 7 (Inactive Old Landfill, temporary landfill, inert material storage and fire training pit); and -• AOC 17 (WEMCO Float Disposal Area). 

The additional investigation and remediation activities that will be implemented over the short tenn are to: 

• collect and compile the required infonnation to prepare draft Human Health and Groundwater Migration Control Environmental Indicator (EI) fornts for USEP A review and use; 
• develop a proposal for a more detailed program (i.e., scope and schedule) for supplemental investigation and remediation activities at the Site, as necessary. The proposal would include Site-specific lists of soil and groundwater chemicals of concern (COCs). This proposal will be submitted to the Agencies. Crompton will revise the proposal based on the Agencies comments, as appropriate. 

Crompton will continue to provide status reports of remedial investigation and remedial activities to the Agencies. We look forward to working with you and to obtain your input so that Site closure activities can move forward in an expeditious and effective manner. If you have any questions on the above or other issues, please do not hesitate to contact me at (203) 573-2353. 

cc: Anita M. Stainbrook, PADEP 

Si cerely, 

• • 

Raman S. lye 
Director 
Environmental Remediation 

. -
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TABLE I 

St 1MMARY OF A OCt/ AREAS 
CROMPTON CORPORATION, PETROUA PENNSYLVANIA 

lmtlfltu 

l..a,oon I 

Lagoon 2 

laaoon .. 

llilttriclt SIIJJJlllry 

U!ed from 19S0s- 198S as eetding basins 

(Of wasttwatef trearment ~olids 

Closed 1n 1989 per 1987 PADEP ConKnt 

Order 

Wastes plactd in AOC 4 

-
S1me IS lagoon I 

Used to store oily wues .t sludges until 1961 

1980 Partial closure 

Closutt approved by PAOEP in 1988 

l111Ct1vt (Old) Landfill Used until l98S for Plant waste disposal 

Closed 1n 1991 per 1987 PADEP Consent Order 

Temporary Landfill Used 198S to 1990 for temporary waste storage 

Closure per PAOEP 

Inert Matmals Storage Area Used untill987 for storage of 

f irt T ra•n•fll Prt 

1C11p mttal, tanks, retorts, drums. 

Closed per 1991 PAOEP Consent Order 

Used until 1987 

Slop 0 •1 I Naphtha burned 

Closed under I 991 PADEP Consent Order 

' 

rnrl111 C .... rt Acdritln 

Waste removed 

Backfilled 

lnchate Colleaion System 

(LCS) 

Groundwater Monitoring 

Network (GMN} 

Waste removed 

Backfilled 

LCS 
GMN 

Solidification 

c~p 

GMN 

Cap 

LCS 
GMN 

Wastes removed & 

placed in Residual Waste 

Landfill in 1991. 

Wastes removed 

Backfilled 

Cap 

C1m11tStatn 

Post-Closure Monitoring 

LCS Ocl M 

Post-Closure Monitoring 

LCS O&M 

Cap O&M 

Post-Closure Monitoring (PCM) 

LCS/CapO&M 

No Further Action 

PCM 

No Further Action 

PCM 

CapO&M 

PCM 

I 111102 

• 



"• fiilllf ... M••••••• AIM luu,lhl 

I • U&oonNo l 

• I founa L.andfi II 

10 NIA Spray lmpt10n F aeld 

II I Impoundment No. S 

12 I foe mer laJoon Area 

I )II• 2 F oc iikr landfi II Area~ 

tABlEt 

Sl'MMARV OF AOCs/AREAS 
CROMPTON CORPORATION. Pt:TROI.IA PENNSYLVANIA 

llietedul S••••ry 

Poss•bly connected to SWMU IS in 1930s 

Unknown USt mid-1930s to 1968 

Used 1968-1978 fOI' WWTP alum sludgt 

Cloted in 198.411985 with PADEP 

Possible lagoon in 19SOs/1960s 

May hJvc ~ closed in I 968 

U!ed for WWTP alum-lime sludge after 1968 

Hydroaenation Plant now present. 

Used from 1967 to 1970 for neutraliztd 

WWTP supernatant 

Used for process wastewater sludge 

before 1967. 

Closed in 1974. 

Used from 1935 to 1969 for wax spill cleanups, 

lab chennc.als. tank cleanings, tires. 

Constructed in 1950s and 

used unullatc 1960s 

Dry sohd wastcs disposed: coke, actiVated 

carbon. ny ash. fiber drums. 

Cloled 1ft early 1970s. 

• 

hl•iM Clenre Activltin C.rrtlt Stltlll 

Sludge stabilized & No Further Action 

disposed in AOC 4. 

Waste removed and 

placed in AOC II 

Backfilled with soil and ash 

None 

Backfilled with 

excavated material from 

Hydrogenation Plant. 

Liquids removed; 

disposed in AOC I I. 

Backfilled with soil and ash 

Filled with Hydrogenation 

Plant excavation soils. 

Address under Act 2 

Address under Act 2 

Address under Act 2 

Address under Act 2 

Address under Act 2 

• 

11/ 1/02 
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TABLE 1 

SUMMARY OF AOCs/AREAS 
('ROMPTON CORPORA l'ION. PETROLIA PENNSYLVANIA 

""*'* &IC... .. ...... " Arll Dncriftill Rilttrlcll SIIIIIIJY 

IS 4 Acidified 011 Slud&t t.agoon Used from 1928 • 1934 for acidified oil 

sludge. 

16 s 

17 7 

Waste Ara 

Beneath fonner Acid Plant 

('loscd in 1934 when Acid Plant built. 

lknealh Sulfonate Plant (Built in 1941) 

1982 drilling foundation drilling found 

chromiumo(()fltaminatcd fi II 

Wemco Float D1sposal Arta Otsposal in 5 ttenches pre-1980. 

Previtua Closure Activhin Current Status 

Unknown Address under Act 2 

Unknown Address under Act 2 

Cap PADEP provided closure 

Wemco float waste, tank cleanings, and GMN concurrence 

17 A 7 

18118A 2 

Area 5 4 

Area IS 3 

lagoon dredgings. 

Closed in 2000 per Closure Plan submined to PADEP 

Wemco Float Disposal Area Disposal in 3 ttenches post-1980. 

ugoom I and 2 Sludge 

D1sposal Area 

Fonner Acid Plant Location 

Founet Acidified Oil Stora&e 

Wemco float waste. tank cleanings, and 

lagoon dredgings. 

Three pits used 1974 to 1979 

for sludge from Lagoons 1 & 2. 

Approximately 1.2 acres; AOC· 15 located w/in it. 

Location of former acidified oil storage area. 

• 

None 

None 

Unknown 

Unknown 

~tablished vegetation in 
Spring 2001 

Post-Closure Monitoring 

CapO&M 

Address under Act 2 

Address under Act 2 

Address under Act 2 

Address under Act 2 

• 
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AOC 

I 

1 

~ -

J 

Nn. o( 

MonitnrillJ 
\\'til• 

II 

11 

23 

6 

TABLE2 

StTMMAR\" OF REGUlAR MONITORING I O&M ACI'IVI'J'IES 
CROMPTON CORI,ORATJON, P~TROLIA PENNSYLVANIA 

fn-qurncy of 
MonitorinK I 
Rrportin1 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Leachate 
Monitoring 

Yes 

Yes 

Yes 

No 

Hydraulic 
Monitoring 

Yes 

Yes 

Yes 

Yes 

Analytical 
Parameter Cap Inspection 

General No 
Chemistry, Metals, 
VOCs 

General No 
Chemistry, Metals, 
VOCs 

General Yes 
Chemistry, Metals, 
VOCs 

General Yes 
Chemistry, Metals, 
VOCs 

Qu•rtrrf)' '" JJnuJry. April. July, September 

• 

• 
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HtMark 
• 

ro "'-ns .-41 , , . , . &.HI u s 
cc atoth¢'t<~tt• pa u• 

S ubtoect C r onlpt•on P •trotte 

------~----~----- · 

Per a conversabon 1 had weth Crompton legal counsel severa t months ~tgo I urxtf!lrata .nd th• t ttns 5\lrnrr-et 

your water program collected so rne water sa mples at C ro n,p to n He '" 'P'"ed tha t y<XJr wat~f ~cl'Qr "" n\8}1 
be analyztng these wat~r samples for reso urc tno f and sulfo n•c ac•ds. etc Do y ou know nyt~•"9 ·t)O,ut 
thts ? If not can you check wtth your water program ef any of thes •s true ? We are •ntereated en tf\4t reautta 
•f there are any . 

Thanks. 

Dartus Ostrauskas 
215-814-3360 



Raman 

Dartu• Ostrau•k•• 

09130102 08 38 AM 

To Raman lyer < raman _ tyer@c-rot"nptoncorp oom>-
cc Paul Gotth o ltf/RJ/ U SEPAIU S@EPA . rnansell@ s1nte pa us 

SubJect Re Petrolia. P AC.J 

Thanks for your message We look forward to rece•ving your status report on October 15 

Thanks 
I 

Darius Ostrauskas 

Raman lyer <raman_iyer@cromptoncorp.com> 

Raman tyer 
<raman_iyer@crompto 
ncorp.com> 

09127/02 06:02 PM 

David : 

To: Darius Ostrauskas/R31USEPAIUS@EPA 
cc: 

Subject: Petrolia, PA 

Jus t wanted t o give you an update on the status of the Crompt o n 
Petrolia Site Status repo rt. 

Our engineering consultant CRA has prepared a draft report f o r ou r 
r eview. We wi ll be receiving this report from CRA early nex t week 
and I exp e c t t o submit the report to you and PADEP by October 1 5 , 
20 0 2 . 

If you ha ve any questions , please call me at 203-573-2353. Thank 
Yo u. 

Raman 

• 


